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Preface 


Serv'icc Enginoeriiijr Associates, Inc., is jin orj^ani^ation that pro¬ 
vides consulting; and traininjr service in bnildiii^ maiiitcnanec. In 
the cujidiict of seminars and schcMjls for maintenance niauagers, 
and especially in the citstodiaJ field, wc ha%e listened to omnt- 
Ies5 wimplaints about mainti-roiice problems arising from building 
design tJiat did not take these factors into consideration. A tre¬ 
mendous op[x)iiuiiity exists to make imprsneineiits in tfiis field 
and to save nullions ii[Xm millHms of dollars in the future. 

Whii should be interested? 

» Building superintendents and inaintcnance suptwisors 
who live with the problem should bring th(?se items to the atten- 
titm [jf their manageiiu^nb to Lk" considered both in new construe 
tion and in rcriuvation. 

“ Building owners and managers should stimuiate an in¬ 
terest on the part of thrir architects and interior designers. 

■ The architt^-ts and designers themselves who wish to pro¬ 
vide their clients with the greatest possible return on their in- 
\^estment should acquaint themselves with the oppurtuuities in 
this field, 

Certiunlv, internal operating people, who have experienced 
the shortcoming^t of previous design,^, should have au opportunitv 

VI 
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Ui mate recommend atit ms to maoapemenf, arqhiterls, nnd de¬ 
signer?? oil the Ijasis of preliniinarv' plan?; and .specifications, 
Nahiirn]]y, not all of tbest^ rccomme^ldatioll?^ would l>e feasible— 
lieciuise of the iriftial cost tir certain hirtelional or esthetic 
dc nlands—bLit injquestioiiabfy there \^=^ould be some good ideas 
ann)]]g them. Further, tile use of a maiiiteiianeo eonsEiltant might 
Ik* consitleri^l in siieli a eLLse. 

A word ni^etl-s to Vse said at tlii^ pjint about preparaliotis for 
maintenance from a management and an orgaiazatiousd .stand¬ 
point Without an effective niLiintenanee prLigniin either o|5tT- 
rtted b\ internal personnel or purchEtst^l on a contraet ba.sis—a 
‘'new" building eiui get “old" to n hurry (here the wtirds indicate 
cf}i]diti{ii]i and appearance). Eveti inany ol the effective design 
<;onsiderations rectirniTiended iu this Ijook will be wholly or 
partial IV invalidated if aclrfjimte iiiaiiiterianee is not provided- 
A c-oinplLle maintctiant'c pr?>gram tan be dcvelo|>ctJ before tlie 
building h octupiLd. and thus a workable program can be in¬ 
stalled from the beginning cliniinatiTig errors and nii.stahe.s whicJi 
mac' l>e either cosllv to rectify or n^hieh may leave pt^rmanent 
damage, U-singtlae proper techniques. deterininatLon can be made 
of the strnchire of the building maintenance organization, the 
number of personnel refpnred. individual job assignnieiits, and 
equipment and materials requirL'd, PrEjgrams and controls for 
iKith prcvetitive and collectisT maintenance can W established. 
Such planning can be looked upon as an invt^tinent in pro¬ 
tecting the insestinent in the ph)sical pliint that will bring verj^ 
worthwhile dividends throughout tlte life of the building. 

A work of this tvpe, where individual tha|>lcrs represent cate¬ 
gories of information, unavoitlabK c^Ofitaiiis some tluplieatiun in 
order to have each chapter rmsonably eompEete. Cruss-refereuecs 
reduce this duplication to si line v^jtent. 

So much information is constantly being received that pletitv 
of justiRcabon exists for unlimited prncrastinatio]] to dela^- pro- 
duetioii of this wofk^ Blit the probiem of rnaintainabilit^^ fs with 
iLs ndPfo, anil action is needed nmc. Thus, this bsiok is .1 Ix'giniiing. 
The help of the reader—yon—is earnestly sought m correcting 
and augmenting thi.s lieghining on tfie basis of yuur own 
e^perienit'. 
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will 


\\"hilL' ebiifiiiig full respniisibilitv for iiiiy t-rrors or oiiii.^sion^ 
fit tills work, I also wish to express niy heartfelt thanks to the 
many p^fsple who have made the IwMik possible through their 
siiggestiniis and offerings of information. \Iv speeial thanks ftjr 
their time and valuable siiggestions go to such (riends as Sam 
F. Brewster, formerly of Brigham Young University the late 
Clyde H- Hill of the Universitv of South F’loridiip John D. L'Hote 
of the Detroit Public Schcwjis, ClaTence P. Lefltr of Ohlu Uni' 
versity, George Moore of the Uni\ersih of Cinciiinati, Joseph 
N'ovak of the New York Tele phone Compaiiv, J. McCrec Smith, 
formerly of .Vorth Carolina State Univenrityj Leknd P. Snatli of 
the Clexeland Clinic Hospital, and L. Terry Sober of Colorado 
State University. 

A special note of tinuikii goes to Margaret McCaffrev Kappa of 
The Greenbrier Hotel, and to William E. Young of the Sunday 
School Bosird of the Southern Baptist Convention^ for their 
vigorous devotion to the concept of inaiutainabllih- micl fur their 
personal example nnd eiicouragemenl. 

For u final technical reviesv and erliting, I had the great good 
fnrtime to be dircLled by tlit* publisher to Larr\' C. Deatv AIA, 
FCSI, of Hcery & Fleery Architects and Engineers^ Atlanta, the 
then president of the Cfinstnietion Specifications Institute- anti 
found die opportunity to renew^ a warm frieiidjsihip with a former 
bchtH}l chuinl f am most grateful to liiin for his manv helpful 
suggest! E ms. 

I'n Jeremy Robinson^ S[Min soring Editor nf McGraw-Hill BooV 
Company, my sincere thanks f[*r ^^fincliiig" Larry DciUi forme, for 
recognizing the neecl hir this hook, and for eiicEmraging me. 

I EiTily regret that all who have helped cannot be nameck but 
space does not permit Included with these anoiivnious are several 
of my colleagues in Science Eiigineeriiig Associales+ whose aetiva- 
ties in eocisultiiig for Eiur clients have led to some of the best wig- 
gestisms in this bcxik. .And so, unfurtiiiiatelvT theisc a non vinous 
include some of my best friends! 


Fffrrin B, Fi^ldman 


CHAPTEfl ONE 


Opportunities in 
Maintainability 


Between ^ow ;ijid tilt next geneTatirm ms imiiy new build¬ 
ings will be constructed as have been ciinstnicted in all 
previous human historyt With tiie great diversity of archi¬ 
tectural funrkS, yviih ihe increased attention being given to 
communitj^ planning, and with the greater emphasis that we 
now see in treatmtv and espnessioiL unquestionably these build¬ 
ings will be designed in a profusion of uttlitarisin and aesthetic 
designs. 

But unk'ss drastic changes are made in the design of buildings 
from the standpoint of of mamiaimbilitif, an enormous 

upportunit> will have been liiJst; we will be designing buildings 
in the futurep jicst as we are now. witli very' little attention being 
given to the enormous cost of their upkeep- 

As if this were not an important enough ijuestioii now. It 
will Ix^ cvfin mure important in the future because of e\’er-in- 
creasiug wage rates, fringe benefits, and the difficulty of finding 
and training personnel for maintenance work in a superleehno- 
logical future. 

\Vhen we speak of ease of miuntaiiiabilily, we mean the ctmdi- 
tion of an item or a surface that perm Us its repair^ adjustment, 
or cleaning with reasonable effort and cush 
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rig, 1. Flat paii]L>i dn not serve well under heavv weajf ciin- 
ditliin&^ mv pkstie wall m^vering or other dufatk !rtiT£aci:j4. 
( Hahm. Ir Htias Company, J 


effort cnfl cost also ineatis^ hy inforencp. that the 
maintenance must not require unusual wurlier stills or cxpen?iivc 
equipment that is rarely used (although specialized equipment 
regularly used can be very economical that it must not involve 
a procedure that will not j>crmil the reuse of the item in a 
short timc^ and that it must not change the item*^s original appear¬ 
ance or require overly frequent attentum. 

We can clarify the rtjncept simply^ taking housekeeping as 
an example, by naming a few noiiiTiein^diuahfe surfaces ^see 
Fig, I for an illustration)! 

1+ A solid-eolor carpet, especially of a dark or light color 

2. Loss'-gnide latex svall paint 

3. Soft, blosvn-on mineral acoustic ceilings (these are more 
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than noninaintainable—they simply eainiot be cleaned by aTiy 
means) 

4. Raw Ltmcfete bleck wiilh 
br Embossed ri'silient tile 

III order to achieve the best possible results, the ctjmhined 
talents of a number of spc^'eialisbi iire dmwti on wlieii a neiii.' 
building is designed. We do nrst wait until onistructiuii begins, 
or hiis been couipleted, to consider such ihijigs as pro[rt^rtj' dtiiin- 
age, soil loads, climate. eJectricril distribiiition, floor loading, 
efjiiipment hn out, sprinkler protecUoii, or transportation access. 

^'ct vvliv do we complete new structures ^ or renwvsitc older 
ones, without considering many i>f these Liiij>ects of ease of main¬ 
tenance? We fail toi consider maintainiibility so regularly tluit 
it has beexjme the rule rather than the esccptioin In biilldliig 
design, those pe^ople responsible for maintenance joke about tlse 
possibility' of a ni(ittu such as ''plLiii ahead—except for 
inaiiitciiance.” 

But it is nn joke. The amount of nmutry licit]g lost each year 
in the niaintenancc of our buildings through Liiiproper planning 
and design is astronomicah (Sec Fig, 2, J For most huildiiigs, over 
a period of two or three decades tnaintcnance costs Vrill eipiid 
the original cost of conslructJon. If only 5 percent of this could 
be avoided, sve would be talking nl>out milliorLs ujjon millioiLs of 
dulhir.'i. Actually, the pjtential savings arc far beyond the 5 per¬ 
cent figure. 

Verify this sitiiation, if yon wish, by a discussion with mainte¬ 
nance foremen onnanagers. Many of them fiavc Ijecome resigned 
to the fact tlsat thev will continue to be given buildings to maiii- 
taiii that are simply ntil susecptiblc to maintenance- or certainly 
not to economic maiiilcnanc'e. Others arc amajfpd or angered 
b}' the fact that, typically, ardiilcels, cng^ueerK, management, 
and interior deetjrators “just don't to care.*' Hoyv many of 

these inairitcnance managers have bitterly considered the st^rious 
problem.s which could hiwe Ikcu avoided if thev had lieen given 
an opportnnih' to advise on a simple point! floyv many of them 
realize that a number of ihetr difficult ii^aii]tenaiic*e responsibili¬ 
ties arc nctx'ssarv' onlv Ijccausc of lack of planning! 

Many companies and organizations have cumstnieted new fucil- 
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F^. 2. Some complitALt.'d buildiiig interiDr.'t Laii he 
"hknkert out" by dnign. In this case, the cnulnmn 
nirght have been connected with die wall, ai the 
spuce used for e. jstui^ge dosetr 


ftiesi in urdcr to eliojiniite the productioti ot siervice melEdeucie^ 
which were unkiv<iid;ible in the older plaints. But, uiifortunatdv, 
uialnteniince problems are perpetuated direetly from the old 
facilities into the new again through lack of plauiiiiig. Why 
do we Lave this apparent lack of interetit? Perhaps it is because 
there has not been enough exposure to the eeonuirnc importaiice 
of die subject- or perhaps ta<j many people do not realize iJiat 
an opportunity does indeed exist, 

't he greatest possible return on the maiuteiiariee dollar will 
undoubtedly be realized svheii the maintonaijce program is de%'el- 
oped during the planning stages of building Maintenance per- 
st>nnel should work w'ith the architect, engineer^ and decorator 
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til iielettinii; muteriiils iind surfaces. Working together, thev can 
Liv^oid decisions which eliminate the v^e^vpoin^ of mivintenance— 
which is equivalent to leaving out one of the \ ciTiables in an 
equation. 

It is likely that tlie t}ejie£ts of maintenance planning will never 
be fuUx realLfed witJioul interest on the part of die owners 
and managers of the building, whether it be factorv', office build¬ 
ing, college^ hcjspjtal, public faeilitv't or any other type of stnic- 
ture. The architect^ engineer, maintenance manager, and mainte¬ 
nance consultant all have an obligation to awaten and sustain 
such an interest. Some architectural firms, ^though not nearb 
enough, have already made moves in the direction of obtaining 
recommendations on niaintainabilitVj a [id even of advising their 
clients on proper prEicedures. (See Fig. 3r) A few architects 
simply will not take on a design job unless management has 
indicated an interest in good maintenance for past projects. 



Fig. 3 . Epimy 1^5220 floom ure durable whea properly maintainedii 

the vinvl-covered Folding ajonustlc dnui^ ^lic^uld require: limited moifite^ 
raiace; "roJlapsible tables permit ripjady eiiiptyij]^ of an area for niainle- 
nance-. (lack. Cergan AfesoctsTe^p Archli&.'is 6- Dailax^ Tesoi.) 
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The “newness'* of a buiicJjng can refer eitlier to its date of 
cnn^tnicMoii or to its appearancep aitd thus many “new” buildings 
have become '‘old" in just a few short years through improper 
maintenance^ tied in with improper design. In so maiiv cases 
we sccni to end up with le.ss money for maintenance than wras 
flt first felt desErablc, but with proper design e%Tn that lesser 
amount of money might well have l>een sufficient to keep the 
building "Joking new%" The opporlunity to properly maintain 
a new or renovated faeiJitv from the first clay of use comes 
but onceK and once lost is gone forever. Thus, planning for ne%v 
con.5tniction or renovation should also involve plannujg for sound 
maintenance staffing and opt^ation, tlms assuring that the fatnlity 
will stay in “new“ condition for many years, 

A TOUR OF fNSPECTION 

To better \iew the opportunities that exist, let us take a walk 
tliruugh an imaginar).' building (a building that may be all toes 
real to you because of the problems you have tn live with ever}' 
day!)- f#el us keep our eyes open for examples of poor maintain¬ 
ability. It will help us develop a viewpoint so tliat, hopefully^ 
tile prnhlem^i we come across can be avoided in the nejst con¬ 
struction or renovation. For simplificatiim^ let us assume we are 
oji an inspection tour ftjr custodial conditions, 

Chtr tour begins before we enter the building. Almost the 
entire world can be considered as soil, as fax as our building 
is concerned^ and we want to keep as much of that soil out 
as we can. Flow much easier it is to keep a pound of dirt out 
by having it drop into the catch pan of a grating than it is 
to spend perhaps SlOO removing it later from floor and furui- 
ture surf act's. The pt^rfect plnee for the catch pan is right outside, 
immcdiatel}' in front of the entrance door. The pan is emptied 
by sliding it out sideways, so that the grating docs not have 
to be lifted. It also provides a "weep" system for the ruitoff 
water. 

Another w'ay to keep out dirt, sand, mud, and w^ater is to 
use grid carpets. Individual curpet treads, which can be replaced 
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fgunfunicFilly >vhgn desired, ct>mi‘ in blends of long-wgating syn¬ 
thetic fiber, 

AJso useful^ and niaintenaiiee cost cutting, are mechankfil Rofjr 
inabi. These dexdues itre used at Inbby entrances to remove dirt, 
moishjre, and soil from the soles of shoes. The moehiiies gut 
maintenance costs, elinuuale sli[jpeTV tioors, increase the life 
of Boor eoverings, and reduce conlamination. 

Even the revolving door can have a circular grating imil 

In addition, the walkway should be crowned, so that puddles 
and soil collections are not created. In some climates, ice-Tuelting 
systems should be eonsidered. 

For a vestibule, or perliops for the lobby itself in the entrance 
area, a rough granite surface: viilI ecjlh^it soils l>efore tliey can 
lie tracked to carpeted, tenrazai.i, or resilient areits heyotuL 

An ideal soJ-entrapment system would irse a mmlainatioii of 
devices, perhaps in this order; erouaied walkway, smnv inciter, 
grating, matting (preferably recessed) and/or runner {see Fig. 
4). rough stone, and carpet. Yes, carpet is a good sod trap, 
and sometimes a saciificial square of carpet, to be rotated at 



Rg, 4, Although the matting U uwfiik a. grating with catch pan benratK 
fni3f»wM hv a matliiig, would t>e tMi[h more eifecthT* and ^afer. 









B Building iw MaPFitiindbiht^ 

intt’Wiibi tci sivi}ld tniiKc patterns forming too quieklyv is e good 
investment. Elevators and stair landings especially should be 
earpi'ted to a%'Oid soil transference frtuii one floor to another 
[and also because it is so much easier to dean those areas than 
a whole floor). 

The subject of carjaets has been thrashed out so exhaustively 
that thi?> short work is not the place for a hill treatment. But 
perhaps we can agree that, if properly selected, there are areas 
where carpet is a good, maintainable surface. The wrfjng carpet, 
nr the right carpet in the wrong place, would not be. At least 
try^ to avoid deep, cut pile and use mixed colors—especially 
four-color tw eeds. 

PerhajTs [jur iinaginaiy building has a number of isolated 
executive ofliecs that are carpeted (a mark of status)^ while 
surrounding areas are resilient. Or the corridor is waxed while 
tlie side offices are carpeted. 1 have heard tliis condibon called 
“islands of ^li5e^v^*^ because it is v^ciy- hard to maintain such 
mf.\cd areas. Think only of the different equipment, trainingT 
and systems needed as w'ell as the possibility of damage to 
tile carpet while stripping an adjacent waxed floor. Would it 
ni)t be better tu carpet the entire area? 

In fUiT huir. we come acniss a vinyl asbesttJS flmr that has 
^ ¥ 

swirlings coiiccntTic ridges in its surfaces. Here we realize that 
the cleaning pnihleni (which can never be solved with tliis floor, 
short of replacing it or covering it wath carjict) is not one of 
design, but one of installation. 1'he flooring cfjntractssr used a 
serrated trowel in applying the mastic, and applied it in a too-slifl 
mixture. Id it harden before applying the tiles, or did not roll out 
the Bcjfu—or some combination uf these thiogs. 

In the hands of a skilled worker, hy the way, a paint-type 
roller applicator does a much better job of mastic application 
than a serrated tro%vel. A poor svorker can leave spaces between 
tiles or use too much mastic, which .squeezes np lielwceii the 
tiles and rcniains a problem hir mcinths or v^ears- In anv event 
a Boor that is not right should not be accepted fmm thc^ contrac¬ 
tor. It might take a mr>nth for foot traHic to reveal a ''problem 
of the ridges,*' but the coiistructioii contract should provide for 
refection for this cau.'iie even at that stage. I'he best soIntiEin 
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F1E‘ The ccirreet use of durk grout in thu flucir lik^ provifles a ims- 
fonri appearniicen ihe s^me tnpAtnieiil shoiiM liave been given to the w&.\\. 


is to use ;i eapiible flooring GontraL-lor and to dieok liis work 
during application, 

VVe are iibnut to pass a restroom. Let us look in< Tbe first 
thing we ntptice is the cerumic tile floor (pecjple generally irKjk 
down when walking, and floors are ty'pieally tlu* first thing 
noticed). Tlic flwu lias a while cement grout, w'hich veas a defi¬ 
nite mistake in planning because it shows all soils, A tan or 
gray grout Ls peferable by bir. (Sec Fig. 5.) Of course, svhatever 
color it is, it should, have been sealed before suits were allowed 
to |>enetratc such a p<jrous material. 

The paitilioiis are fiuor-niounted rather than ceiling hujig 
which creates quite a problem in maiulcnance. Similarly, the 
fixtures themselves should have l>e<'n waU-inountcd to avoiii 
problems in floor care. Perhaps the ronm is inadequately venti¬ 
lated to remove tnuisieiit odors. Soinetimes correetion can be 
made Ijy using vent covers that expose a Isuger pereentage c}f 
area, or by putting grill.s in the d(Htr, Single dispensers for tissue 
and tuwels should all be replaced with double dispensers, to 
elimuiate compluints and riduce tending time. In the men’s toilet 
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jfotiin, metal partishould be csjmpletelv eliminated bef^veen 
uHnal^ as they quickly become a maintenance problem. Selection 
of urinals with biiilt-in side panels of ceramic material are 
preferable. 

It h now convenient to ItMik at i\ typical custodial closet, since 
it is ccoiioniically practical to locate it next to plumlhiig fixtures. 
The fntjst common mistake with custodial facilities is inadequate 
space. Tlic typical custodial cbset should be about G X 8 to 
6 X iti ft—hirge cncHigh to store the equipment and materials 
needed daily by at least two workers. Tins sav^es a great deal 
of time that would other^vise lie wasted bv the w^orkers in inov^ing 
back and forth between the work area and a centra] supply 
point. Let us also remember that if %vorkers have to leave their 
assigned area to obtain equipment and supplies, we hav'e given 
them a built-in excuse to be absent from their area at any time 
they choose. 

On the other liaud, it can be a mistake to provide tm huge 
a storage area. We have seen many cases %vhcre custodial closets 
of 100 ft- or more became so attractive to other departments 
that they were soon taken bv tbeiUp and now the housekeep¬ 
ing department has niJthiiig but what remains under a stairwell 
(and this wcjulfi probably be in violation of the fire ct^del). 

To be considered along with die custodial closet are other 
areas used by the housekeeping department^ such as Its central 
storage area and its own offices. Noranally, a set of three nifice 
areas U required, one for the executive hoiuekeeper ( with sound 
conditioning to pen nit complete privuev during conversations 
and interviews), tme for assistsmt housekeepers, and one for 
clerical or secretarial help. These should l>e next to tlie central 
storage area, which should have room not only f(»r supplies and 
equipment, blit also for dcaning and repairing these items. Here 
might be located a washing maqliine, solution tank, steam 
deantr^ and the like. For large departments with considerable 
turnover^ a Iraining area would also be called for. 

Perhaps now we l>egin to notice the wukdmvs in this building 
we are touring. Mavbe they are die pivoting ty^., where, mtb 
the to n I of a keVn the svindow can be l otatcd (preferablv on 
a vertical axis to bring the outside in, so that it can be washed 
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in any weiiElier ur at any time of day by other tlian Iiigh-paid 
2 »pecialL>ts. For rotating windows to he practical, the building 
must be on a firm Foiindadorij as settling may cause the windows 
to bind. x4lthough the theoA' of the "sandwich type’" of pivoting 
wdndow^ with a Venetian blind lie tween two pines of glass, 
is excel]eiiL tliese designs have n[>t been perfected to the point 
where the^ are uniformly snccessfnL Hopefully, this will come 
soon. 

Sad to relate, we have seen excellent pivoting w'indo^vs in- 
stalled in buildings, only to have \alances [ put in hy a decora¬ 
tor) located so Unit ihev came down below the window' top, 
thici making it impossible to pivot the wiTid«3ws after alL In 
other cases, we have seen fixed window glass covered with dcpi- 
rative tnasoim' that left a space hetween them of only about 
a foot, making it Uterally impossible to clean the outside of 
the glass. 

VVe now come across a vvuig of the building that hiis been 
placet! lit an angle to the mai]i building. This would create 
an equal nuniht^r of o-btuse angles (which iire no particular 
problcin except fop funkitiirc placement \ and acute angles. It 
is these latter cases that create a pfobh m in terms of paiutLug 
and cleaning. Asiy floor deaning in a sharp angle, for example, 
rtxpiires hand work and usually end^ up in a blackened ctmditioii 
after a year or so. 

It is'at this [x;>ii]t that we might have completed our tour, 
observing and considering Just some of the many factors that 
are involved in cuslixUal operations, which in turn is one of 
the several types of maiialcnanceL Perhaps the tour has left us 
unhappy witli what we have seen, and detennined tliat these 
mistakes will iml be reptMited in our ne.xt cnnstmctiEjn. 

This detcniiination can best be servetl by recognizing the op- 
portimities and “sellir^g" them to interested parties. 

DESIGN COMMITTEE 

Fuim the iiict ptiun of a cnnstmclion prcjject, various hirecs tend 
to weaken maintenance design activities. In many cases, inflation 
creates such a demand for additicinLil futids that comproniiscs 
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may be required in maiiitaiuabilit)\ Delays due to strikes, 
weiither, design ehanges, or other causes compound the monev 
draiD and iucjease interest costs. Our riipidlv chfinging technob 
ogy can also reejuire modifications, such as for computer installa- 
ti[Uis, that can be very^ expensive. Another factor undermining 
maintenance plaiuiing is the all-too-frcquent rush construction 
job. All these forces also tend to lead to inadequate operating 
funds h>r maiiitenance+ wliich is doubly bad. The answer to 
these problems fulls in two categories: First, many of the prob¬ 
lems can be anticipated so that proper planning can be doiicT 
with outside help, if neoessaiy^ Second, cansideration should 
certainly be given to the proposition that it may v^ery well be 
more advantageous to have* say, a 10 percent smaller building 
willi a 25 percent hjwer muintenance cost because of correct 
initial investment in inaintainabilitj' rather than a full-size build¬ 
ing that will never be properly maintained because of lack of 
funds. \^'hcre the rules of maintainability- are broken, a new 
bmJding can age a vear in a mnnth^s time. 

Persems whfj design buildings for construction often talk a 
dilfcrent language, so to speak, from those who will later operate 
those same buildings. In some cases, for example, the architect 
may be no more able to appreciate the problems of a mainte¬ 
nance manager than the maintenance manager is able to appreei- 
ate the structural and aestiiclic considerations of the architect- 
It is management which stands .squarely in the middle between 
these two vneuqioints, and it is management which must bring 
these liewpoints into a concerted action which wall provide the 
optimum balance between construcLLOii and operating ccjsrts- iTiis 
may best Iju done bv requiring fretjuent meetings between the 
two parties, vn'th management acting ns moderator. Speaking 
hjr management should be an appointed ctjordinator Avhn is 
aware of botli construetioii and operating matters, but who is 
a practitioner of neither. CcKjrdinatorfi; retained bv management 
w^£»uld typically sene manageTnent directly in a staff category^ 
rather than sery e cither the design or the operating \iewpoint. 

You may wish to consider the formation i}f a committee to 
make recommendations etjiieeming maintainabilitv. The commit¬ 
tee would make recommendations (ahvays, of course, carrying 
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bi-rth initial and long-tfmi cast figures) on which managemenl 
would have the final sav, [t is cjuile likelv that the committee’s 
suggestions would not always be unanimous but would be sup- 
plenieiitcd by n^inority vievv^points* Sticli a wmimittfe 
include repn?seiitalives of the architect, interior decorator, eiistn- 
dial manager, mechanical maiiitenance manager, facilities engi¬ 
neer or biiildirig manager, and perhaps a ciinsuItanL Coordina¬ 
tion and action on recommendations shotild be the fnnetinn of 
an assigned member nf munagemont, possibly in a staff position 
to a chief executive officer. 

A worthwhile preliminary' to the first meeting (rf the committee 
would be the requirement that all members be prepared with 
checklists which thev have developed on the basis of thc^ir own 
e.\perieiiees and of the cxpericiaces of those witli whom they 
are in contact. Where a recomiiiendaticin appears on more than 
one list, it may he possible to reach a speedy consensus of its 
desirabilitr': iievertheles.s, some very worthwhile actions may 
appear on onI\' one list or perhaps initially even on none at 
all. 

In the development of the checklists, and in the subsequent 
recommendations, some cases will appear w'here more tlian one 
action is possible; in these cases, choices should of course 
he made On the basis of desirability. 

hollowing the completion of the construction project, n “post¬ 
mortem" should be held by the same committee approximately 
one j'ear after occupancy' so that a report can be given concern¬ 
ing the results of its achons, both those recommendations acted 
on and those rejected- This follow-up report might become the 
basis f(tr a company wide file on maintenance design. Perhaps 
an individual woultl be appointed to keep the file updated, and 
hi make periodic reviews—such eis every' few' yerus—of the 
elfci'ts of building maintenance design. 


ECONOMIC ANALYSIS 

A final sclecbon of stufaccs. fixtures, and other recommended 
items can onlv be made by first limiting the number of possibil- 
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Eties to be considered on tlie ba^ rsf altt^rnates acceptable to 
managen'iefit frtjni an ae-sthetic standpoint^ coupled with an eco- 
nomie analysis ejF the accepta!?Ic choices. Tlic analysis miiiit in¬ 
clude an estimate of the probable life of the item, the annual 
cost of maintajiiLiig it at the Ljualit^*^ level desired by management, 
os well as the initial cost of purchasing and installing it. The 
variables involved in estimating these factors, along with local 
wage rates and good prices, maintenance cost, and manufactured 
quality are su complex as tn require a ccjst analysis in each 
ease. Once such an analysis has been made, however, it may 
be used regularly thereafter, with minor adjustments for ivage 
and price changes. 

These are the factors involved in a complete ecGuomic 
analysis: 

L Initial cost 

2. Anticipated man-hour savings 

3. Anticipated wTige rates 

4. Anticipated cost of fringe benefits and support costs 

5. Comparative life expectancies 

6. Cost of nioney (intentst costs) 

7. Salvage value 

8- Effect on insurance, if any 

9. Effect on taxes, if any 

10. Effect on deprecuitiou, if any 

11. Secondnjy^ benefits 

It is unavoidable that, at times, seleeti«m will be made strictly 
on the basis of an archik<rtura] or aesthetic effect, without 
regard to economics. In such cases, manag^-nient at least deserves 
tET know the full implication of the decision it has matle through 
an economic analysis of the annual Cf^st of such a decision. 

Miiintetiance departments are t\q>ically involved in the follow¬ 
ing actiiities, which should be Included in eost-improvement 
planning: 

1. VfaintenaTice in-spectinn 

2. Preventive inaintenance activiries, such as lubrication 

3. Currective niiunteuaiicej such as repair or replacement 
nf broken or worn items 
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4, Ck-aniiig aiid sanitation 

5, Rniovatiun and aherntioii (closely allied to maintenance) 
6- Utilities control (also closely allii'd} 

When consideration is given to making initial investments in 
construction so as to minimise fnlnre maintenaiice expense, the 
natural conflict between initial outlay versus repeating future 
ontlav is often heightened by the effect of rising cxinstmction 
costs. The forces of in Ration or the interest costs imposed by 
delays may reiitiirc changes in physical planning thiil can have 
a serious adverse effect on future operating expenses. Changes 
may be unavoidable with respect to prcscnlng the financial 
integrity of the venture; but even in xclectiiig less expensive 
altcniativcs. the same principles of i/cvigr] for mainlaimbiJitij 
elsewhere expressed in this book should, and can, be adhered 
to. nerncmiier, it is often nut realized that a miml>er of changes 
heneficiiil to maintt:nance could lie incorporated in the planning, 
at no more cost or even at less. 

Rnilding owners have a real state in ecologs', too, since a 
polluted atmosphere can cause heas’y soiling of building exterinrs 
and can actually corrode metal surfaces, leading to expensive 
cleaning, painting, sandblasting, replating, and replacejnent 
costs The building owner ha.s a very,' pracUcaf interest in cleaner 
air! 

Inadequate cost planning for new hiiildings often results in 
a "tightening of the belt" in the later stages, which more often 
than not means making cuts in es(ieiidttures for intemal finishes. 
.\nd since the cost of these interiial finishes them selves is such 
a small pari nf flic total building cast, any reduction here hivs. 
a marked or even drastic effect on performanee and muintaiii- 
ability. Natiually, this situation is more prevalent in times of 
infiat ion than otherwise, since it canses the tnoiiey to run out 
before the building is complete. This paTticular problem may 
be considerably alleviated with some nf the newer foniis of 
rapid, coordinated design^.xjnstnictiijn. Finishes and fither rela¬ 
tively “minor” euiisEderation sliould probably !a‘ given full atten¬ 
tion as earlv as the type of design program permits, and once 
the costs are fixed wthin the total building concept, they should 
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btf coiuidtred no more subject to change than earlier expendi¬ 
tures for Li lid, architeclural fees, and foundations. 

Think of all the buildings that will be designed and con¬ 
structed during your wiirking career—what monuments to eco¬ 
nomic waste tliey will be if they are designed with the same 
lack of regard for their maintenance as we have seen in the 
past! 


CHAPTER TWO 


Activities During 
Construction 


If at all pdssiWe, the maintenance manager should Ir- on the 
payro]I during the latter stages of construction of the facility, 
if it is other than the simplest sort of building, such as a prefabri¬ 
cated metal warehouse. These personnel should make regular 
inspections of the facilities during CTinstruction so that they ivill 
he aware of the materials ins'olved, the location of items that 
will later be hidden from siew, and the easiest means of access. 
At this time they should also take photographs and prepare 
diagrams and plaks to supplement those which uould ordinarily 
he provided- A sccondarv' benefit of such inspections is the pissi- 
bilih of obseroing errtifs of caiisfrutriori which might be calk'd 
to the attention of the architect and corrected before it is too 
late. 

A still further step can invtrive a full-time inspector hired 
for surveillance during construction. Organizntioits which are 
continuou-sJv constructing facilities such as some industries, uni¬ 
versities. public school systems;, government—may have one or 
mure long-term per.sfiiiiicl of this sort. If these people have oper¬ 
ating niuiiiteiiiiiice esperience, they can prosnde an invaluable 
contribution to the later maitilenance of the building; if they 
do not have such experience, their inspections should be supple- 
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Dienttid by operating perisonnel. Naturally^ these ii^peHtitrjr.'! [n 
no u’uy nifnijiiize tlip importance of iiiipoctiDiis made by the 
architect's staff, but their backgroujid and (irientatioii is different 
so that tlie gnmps coinploineiit each other. 

So many new niateriats and so many new items of operating 
equipment are etiming on ilie inarket that it is often tempting 
to take a chance on an innovation that has iiot been properly 
tested or approved. It fs not that new systems shoiild ncv'cr 
by used^ rather, they shouJi! be well tested and proven before 
l>eiiig installed on a large scale. Where an item looks particidarly 
desirable^ a test run mav be provided in s^jnie esisting facility. 
Reckless e\-perimcntiitiQn can lead to extremely high mainte¬ 
nance costs and when it comes to systems hist alia tJon, remember 
that our ever-cncreasing sophistics Lion requires ever-jiicreasing 
maintenance requirements. As one bt^comes more complex, so 
does the other. Unless the owmer is prepared to provide sophisti¬ 
cated maintenance^, then simpler installations should be used. 

Standardization is an important part [jf maintenance planning; 
the greater the variety of items—such as valves—the greater 
the problem in trLiining personnel for FnaiEiteiiaiice, stocking or 
obtaiiiiug of replacement parts, and even of identification. Of 
coursiLs standardization can be overdone, leading to the con- 
dniied uk' of an item tlmt has long been superseded. Anv stan¬ 
dardization list must be reviewed and updated regnhfcdy, Iji 
general however, standard items should he t^peeified unless tlic 
excepti«m is pis tiffed. In cither words, the burden of proof fs 
on the person who wishes to break the standard. 

THE CONSTRUCTION CONTRACTOR 

The role of constnicticm contractors, although far less important 
than that of architects in detcrinining mn'iintcnance costs after 
constniction, is still significant. Their activities will have a con¬ 
siderable effect on ccjsts, some of these lasting for the life of 
the stmeture. 

If the contractor is approached before the work begins, it 
is possible to comu to an agrec'ment on construction methods 
which will considerably reduce the airiouiit of dirt and dust 


Activittei DuHue Oanstniction 


19 


created. Such methods can actually be into the construc¬ 

tion specifications, and in many cases Vtii\] not increase cost ap- 
preciablv'. Where cost is increased, it must be considered in 
tlie light of its value as preventive rather t!ian corrective actiouK 
Some erf these nietJioJs^ or steps, include the following: 

1. Specih" wet grinding rather than dry grinding for a num¬ 
ber of operations, as this will sharply limit the dust problem. 

2. Iiistniet laborers to clean up aceuinulations of dirt and 
dust and remove them before they are s] 3 read. 

3. Remove waste, partieularly plaster and concrete^ in such 
a wav as to avoid clouds of dust. This meajis avoiding dumping 
materials from upper levels (usually a waste chute is used). 
Keeping such w'aste wetted dowm also helps. 

4. Use “duck boards" on rainy days to prevent mud from 
lieing tracked into the building* 

Topically, it is the rcspotisibiliri' of the const ruction wntraelor 
to prsiiide a preoccupanev cleajiing of tlie constructed or reno¬ 
vated areas si> that they are ready for actual use. To many 
buddiitg owmers, the qualilv of this ekaning. and the tvpes of 
surface materials—such as seals and waves—that are provaded 
bv ctinlTRCtors bek>re final delivery^ are not acceptable^ and the 
owners often require complete remov^a! of these finishes and 
replacement with high-qttalit} materials One of the most com¬ 
mon faults of constmetion contractors is their failure to thor¬ 
ough! v ckun ficjors before they apply a finisli to them, therelw 
sealing in dirt, grit, and other fonns of soil. 

Great care should be taken in spccifring preoccupancy clcnn- 
ing to be pruvidod by the contractor, perhaps with the actual 
cleaning materials -espc^cially the floor finishes and sealers— 
being pn>vided b) the ovMit-r (and their value being reflected 
in the ctmtrael pri(^). Although the theorv’ of removing prccK' 
cupancy cleaning from tlie constmctioji wmtractEJr’s requirements 
and hiring a ccjiilract cleaning organization or iviing [jne's mvn 
custodial staff ta di> this w’ork is goiid, it may lead in practice 
to the contractor taking an attitude of indifference toward the 
floors, since he knows that the prei>ccupancy^ maintenance will 
not be his responsibility. The quality' of workmanship aiid activ¬ 
ities of the contmetur llironghuut the constructiDn will be tmpor- 
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tmt for Li great many fxom a maintenance {standpoint, 

but bflovv arc discussed sumc of those that are most significant. 
Perhaps tills will sers'e as a cliecklfst for dwelopiiig vour next 
-spceification and in speed iig the work. 

Especially in a reiiov-atioii or addition project, but also in 
a complete new oonstnicHon, the contrac'tor should W recjiiired 
to use a ts'pc of heat that will not cause stain and soot to he 
deposited on surfaces. 

The eoiitractor slinuld be reejuired to use building paper to 
protect final fiiiLshed floors. The paper should be used copiously 
and held in place witli masking tape or similar means where 
necessary. U^ere tlie paper is tom or worn through, It should 
be replaced or doubled over. Where tliere is exceptionally heaw 
wear, carpet runners or old discarded carpeting can be used 
in place ol the building paper. 

TRADES WORK 

Tlie condition of the concrete surface on which resilient dies 
will be placed and even oii W'hich carpet will be placed, under 
certain conditions—will have li telling effect on tile final surface. 
.Marks left by manual troweling will show up ;is a pernianeiit 
ridge in die surface, which svill cause both unsightly appearance 
and rapid ivear of the resilient material or carpet. Steel troweling 
by machiii(‘ can do mitcli to help in overcoming problertis id 
this type, but the job must be performed by skilled workers. 

(See Fig. 0.) 

Improper application of resilient Boors, such as viiivl asbestos 
or rubber tile, can lead to seriou.s Tnaiiitenance problems for 
many years after occupancy, A eonininn method of applying 
the black mastic which holds the tile in place i.s with a serrated 
trowel. If the mastic is applied when it is tiHj stiff, or if it is 
allowed to harden somewhat before the tile is sipphi>d. and espe¬ 
cially if a weighted roller is not used to Batten out the uiiLSlic 
under the tile, then the tile w'ill tend to stay on top of these 
mastic beads, Hardening there, the tile will thcn tend to sag 
down betsvecn die bead.s, taking the shape of the swirl pallcms 
which the l>eads themselves took in being applied w'itli the 
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Fig, 6, A pnipf^y applied lesiUfiit tile floor, over a welt-timveled sub- 
allovi:^ For riipid deling witb e.n autoniatlc ^riibbliig l3lacJlLEH.^ 
(AJL-4?nce Ffoor A/orninf Compni^.) 

trnwel. Thus, we end up mth a fijjor svith a number of swirling 
eunccjilric grooves, and nt) antounl of waxing or other surface 
care will eLiiiiiiiate this most unsightly condition. It may be possi“ 
ble, using heat and pressure^ to snften the mjistic underneath, 
blit this is a hazardfui^ procedure that may end up in a com¬ 
pletely damaged floor. Contraril)% Llie inastic may be applied 
In tcjo fluid a etmdition, or in lemperaliires Ickj Itsw—nr simply 
ttjo much of il may be put down—so that it later comes up 
betsvecu the joints in the tile, This migration of the mastic cou- 
tiinies fur months or year?;, and the stk-ky black material i?! 
tracked around from place to place- Tlie solution to these prob¬ 
lems is to demand tile installation by a tFunlified penion only^ 
and to urge that the mastic be applied with a roller rather 
than a trowel; floors which have been applied with too stifi 
mastic or mastic which comes up between the Hies should be- 
rejeclcd; and it should be borne in mind that these conditions 
may not become apparent for thirt\' days. 
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Grinding nf tirrEizzo or concrete should be dune with a 
Viicuuni attachment device, thus creating far less soiling than 
without such a device or even by wet grinding. 

Disposable, tempararj' Biters should be used m the air condi- 
tioiiLiig EN'stem during construction to prevent clogging or plug- 
ging of permanent fillers. 

The most common problem in the installation ol re5tTCK>m 
fixtures is mnunting urinals too high, tire end result of which 
IS considerable floor staining. Attend on should also l>e given 
to the placing of other fixtures so that the valves and flushing 
mechanisms can be repaired or replaced without wall damage^ 
There is a big juke in the building maintenance industry that 
there is an unwritten nile that all floor drains are to be installed 
at the highest ^soiiit of the fl(Hjr. Of course, the humor disappears 
when this actnalb’ happens, which seems to be rjuite legnkrly. 
It is certainly svtirth the extra time and effort required to assure 
that all floor drains d(J indeed end up at the lowest part of 
the floor. 

In painting opi^rations, make sure wood sash and screens are 
free sii the) are not painted ch^secL 

Anv grease-pencil marks or other fureign materials on walls 
must be completely remsu^ed before the application of ^dnyl 
wall coverings to prevent bleeding through later on. Joints must 
be carcfullv matched and cemented. 

Contractors not infrequently leave ceiling tile in an unsightly 
condition, most often marked with hand prints but somethnes 
nbo marked with guidelines and other instructional material 
for installers. No ceiling ,shou]d be accepted wdiich is in any 
way marked, since such surfaces are cxETemely ddBcidt. if nnt 
impossible, to clean. All marked tile should be replaced with 
ncTv tile liefore acceptance. 


EXTERIOR CONSIDERATIONS 

No toi^soil should he buried in fill, as JI is a material of votal 
importance in gninnds care later on. The topsoil stripped from 
the cim.struclioii site should he stockpik'd^ and at the coitspletion 
of the job it should be spread on the ground areas around the 
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Re 7. Ciirt shtrtiltl be tiJcrn to elinumite iinsuitshle 
materials grmmd fill i.i nrtlei tn L-limirtalc 
ing hiiildiHil willing- 


building, following scarifying 1 ft ck>cp to a! con tn.ct on 

debris (ng. 7). Particular on.phasis should be placed on 
selection of backfill Tnaterial around the walls of a budding. 

1. Ensure the removal of mortar spoil or other debns which 

is injiin'uus to plant growth- , 

2. Renios-e objects such as broken blocks or stones to pre¬ 
vent puncturing of w'atcrproof membranes. 

3 Remove wo,Kl. p^r. and other such tuulemHo prevent 
festering of temiite colonic's and later si.bsidemv of the backfill. 
-1. Place haekfill in layers not more than 6 in deep, and 

far-reaching effect 

on man/aspets of building niaintenance. Such a condition is 
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nothing lesSp in somp case^, than a diisastcr, smce il results in 
such things as badly cracked tcirazzo floors, jammed doors* 
pivoting winduws that will no I pivot, Lracked walls, stuck valves, 
sprinkler systems tliat do not work^ and so dh. Soil compaction* 
although at first sight far removed from building inalntedancCj 
is in reality a vital consideralioii in this subject. One unfortuinite 
thing about this problem is tliat it may not show up for manv 
mouths—long after the contractor has been paid in fulL 
Grounds require special attention, both immediately before 
and during ctinstruction, 

If a lavvTi, flowersp ivy bed, or the like is to be savedT the 
protected area should Ije staked out and ropc^d off, at about 
a 3'ft height [f neccssarj', dotli or plastic streamers can be 
hujig from the rope to improve visibility% 

if walkr^vays or oilier paving are to be left intact, the thickness 
should be investigated, as the h^pc of construction equipment 
used, or delivery vehicles expected, may damage the surfacc- 
It may be necessary^ to reinforce the paving with steel plates, 
tn provide temporarv' entrance areas to avoid Uie older paving, 
or simply to saciiBce another area of grounds which would later 
be repaired. 

Should any mud or debris collect on the streets or walks from 
the constmetion project, it slioiild he removed immediately be¬ 
fore it becomes a traffic haziud nr is carried into the surrounding 
buildings, either occupied nr under construction. 

.411 catch basins and stomvdrain lines near the constnichon 
site should be protected at ail times from the cutrv of mortar, 
concrete spoil, and other construction debris. 

Trees and shrubs designated for profection during the enn- 
struclioij program should be properly marked by the owner 
(typically with a colorful plastic ribbon nr band). This protec¬ 
tion .should be provided before anv mecbatiLzed equipment is 
jiermitted on the job site, ft shriuld consist of barricades com¬ 
posed of 4-iii square posts which are driven at !ea.st 3 ft into 
the ground, the [>ij.sts connected by 2 X ^-in planks, Furdier. 
4-in-square timber^ securely wired arutmd the trunk of the tree 
should extend from the grenmd to the buttnm branches* ur at 
least 8 ft high. 
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Protectiiin ^huiild be given to surfuees which are MiscepHble 
ttj dainage iluiitig exterior cleaning, such as alnminuni, st^dnless 
stceh chrome* and vvJiite liriek. Muriatic acid, for example, can 
damage all these materuils. Wlien chemical cleaning is used, 
caie must be tELken tfi prevent etching erf the nitiriar joints or 
damaging of other materials. All chemical residue should Ixi 
thoroughly cleaned from ihc musonrx’ surface, If sandbiNisting 
is permitted, special procedures should be followed to assure 
th:it other surfaces are not dantagerL and Lliat tlie surface being 
cleaned is not etehed or the mortar joints damaged. 

The architect should indicate elevations on Moor drains^ and 
the floor should be slojjed to these drains at a minimum of 
114 ill per lineal foot. Specifications should indicate that if floor 
drains are not installed on that basis, the contractor will he 
required to lower the drain and he responsible for the repair 
and rcstoraticin of all other work damaged by tlus correction. 
Roof drains should be handled similar]v. Where economic and 
stAiclural conditio us dictate that ceramic tile be installed by 
the thin-set method, a 12-in dished area around the drain is very 
helpful. 


CUSTODIAL MAINTENANCE 

Custodial maintenaiicf- is of spchil coiiceru during building ctm- 
Ktniction and renovation. Even where the hiisiding is not related 
to any adjacent faciJih% loose debiis. fasteners; and other items 
must he kept off the Moors, as they can cause permanent damage. 
A sperrific example is the strew or bolt that is all too frequently 
dropped into a terrnzzo fioor+ later to show up iti a cross section 
i,vhen the floor is ground or a piece of electric wire whieli 
IS forced into a viny! asbesto,s floor under the pressure of the 
whci‘ls of a cart, tlius making a permanent snakelike groove 
in the Moor. 

A special I and serious problimi Eirtscs, however, when the new 
etjnstnictioTi is immediately adjacent to an older faciHt}' which 
remPins in tise, or where the work is the renovation of an existing 
fadlitv. Lbiquestionably, sutli constniction and remodeling ere- 
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ate problem conditions which rtujuire intensification of niaintc- 
nance activitiesi in the i^djaceot areas. 

Intcrestii]gly, building managers often assnjjie that an area 
which is being renovated and liad been norm ally maintained 
by, sav., two castodians. permits the reduction of ttie cleaning 
staff by tlie same two personnel, since the area is not in use. 
Ill practice, this is lypicalJy not the case. The Tnaintenance re- 
f|iiireTnents for the loalancc nf the structure, caused by the crea¬ 
tion of various types of soils during construction, intensify the 
problems in those existing areas, so that often not only i$ it 
necessary to retain the entire staff, but even to augnumt it xvith 
pari-til lie workers, cleaning contracts, or with temporary em¬ 
ployees. The problem Is somewhat similar to the extra effort 
rerpiircd in iionnal building maintenance because of inclement 
weatlicr; it bcct>mes another source of unusual Iv heavy entry' 
of soils of vitrious types. Failure to consider such needs leads 
to pr{)blems, some of whicli are permanent and some temporan^ 
For example! 

1, As mentioned, permanent floor damage can he caused 
by scratching iw abrading tlirough the tracking-in of partieJeJi 
of concrete dust, inetal chips, sand, splinters, mud, %^Txe frag¬ 
ments, and the like. Not finly is this true for resilient flooring, 
but harder floors such as marble and tcrra^^zci, and tn-en stOiiCp 
may alwj be damaged. 

2, Dry soils which are permitted to accumulate on floors 
quickly become uirbomc, and this dust (which may contain 
fine metal particles from grinding or welding) can damage door 
hingeSi, machine hearings, electric mtitors, data processing equip¬ 
ment, and olHce inacbine.s, 

3, The state of mind of employees, visitors, and the public 
is not a iactor to be treated liglitly. People are becoming free 
in their criticisms tjf unsanitary' and even imhealthfiil condition's 
caused b)- constniction soils, the next step is the involvement 
of the federLil government in terms of safet) and health protect 
tioii for the employees. This constdoralKJii is even more acute 
in terms of hialth-carc facilities, such as nursing hnmes and 
hospitals, l>ec“ause of the recognized relatiorLship bctwe*cn soils 
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and CTQss iTifeclioii+ siiitt: disease gemis are «if ten transmitted 
on particles of dost. 

Ill the haiidliiiiJ nf cnnstnictinn the principle that should 
control niDst actiTrities is the isolation of the construction area 
from other areas that are in use, like Lsolatiiic; a sick person 
from a well person -and the area under construction, in this case, 
can cortauilv lie considered “ciinhigious^f Fortimatelv tliere arc 
a iiuinher of ways available to effect this isolation i 

L ProWde ' air locks" in hallways uhieh will tend to coTifine 
dust to the part of the building under coiistruL-tion. These should 
be made of hvu sets of fabric, canvas or plastic curtains, w'liich 
must be pushed aside ii^ order to walk through and yet will 
fall back into places Thev should be the full length and width 
of the halkvay opening. These curtains should be vacuumed 
regulaxlv—at least since a week. Fmm a safeh^ standpiant, it 
is desirable to ha\'c at least one port ism transpi-irent. Be sure 
the area between tlie curtains is ivcll lighted, 

2. In re'uovatis.m projects, w'here aesthetic and design coiisid- 
emtions permit, cover ornate ceilings and elinunate drop lighting 
Bstures by using a false ceiling; old msim heights sisually will 
accoiniimdate this. 

3. Place plenh' of mats and runners in connecting areas 
to entrap as much dirt and soil as possible and to keep it from 
being groimd into flooiing and tracked through the biiildiiig. 
The ideal location for these is within the "air lock” area. Mats 
should he vaenumed dailv iUid washed at least once a week. 
The use of old carpeting is very' helpful; some organizations 
save discarded carpet for this pnipt^se, 

4. Check the filters in the forced-air system regularly sej 
thev do not become “loaded" with eonstmetion dust. An effieieut 
filter system w'lH cut dmvu on airlyome dust. 

5. Put up “^off limits^ signs to prevent construction workers 
from tracking dehri^i into areas not involved in their w'ork, 

6. Put np SJgtis to prevent sightseers from walking into the 
con,'itruction area and tracking soil back into the DriginaJ facility'* 
To Ijcttor enforce this rule and at the same time saliy-fy a natural 
interest, superylsed tours tif the new areas might Ix^ conducted. 
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7. If any of the equipment ur madiint 5 r\^ located 

near the construction area is iiol regular!v used, cover it with 
plastic sheeting. 

The alujve techniques mil not cojiipletely exclude all soil from 
the occupied area, although they mil greatlv inininiize it. Never- 
thelesSp the remaining sod in the occupied areas is a serious 
consideration, and these steps should therefurc be taken; 

1, Floors must be wct-cleaned more regularlv to remove 
the heavier particles which bectsme embedded in the s^uface 
and its protective coating. Daily use of autoserubbiiig e^piipmeiit 
is particinlarly desirable in open areas. 

3. Walls, trim, and funiilure should be vacuumed periodi¬ 
cally to prevent formation of permanent soils which ocour %vhen 
dust is permitted to unite with water or [Jthcr vapors and oils. 

3. Once coiistnxctton is complete, a thorough washing of 
walls and Ltiin mav be needed. 

4. A protective coating of floor wax, finish, or seal should 
be applied to all floors befcjrc construction actually begins iii 
order to confine as much wear as possible to the protecting 
material Floor coating should be stripped and reapplied much 
more frequently than under normal conditions to prevent hard 
materials from being gncjuniJ thremgh tile cEiating down into 
the flooi^ VVheu the project is complete, a temiinal stripping 
and re waxing of all affected floors is desirable. 

5. Connecting areas between the existing lucilih' and that 
under construction should be given cspeciallv careful attention, 
w^ith daily wet cleaning the rule^ 

To prevent transfer of soils from one floor tu iinother^ 
plan more fretjuent cleaning of stairw^elIs, elevators, and entrance 
areaSr Carpeting is of particular value m elevators and entrance 
areas. 

All tills extra ^vork requires more manpow^er—more than the 
existing custodial deparUutint could liandle other tiian for a short 
time. The additional man-hours might 1 >p provided in one or 
more of these wavs; 

1. Present enipluyees may he used overrimen This is undesir¬ 
able i'xcept for a short time, because persons who hceoine accus- 
tuined to overtime feel deprived when it is discontinued and a 
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moralt problem rt.suits. Also^ the hitigue fiietor and consequent 
reduction in efficiency must Im? ccjnsiclered. 

2. Temponirv' employees mav be hired, either speciGciilly 
for the csrtra jobs required or else to permit a redistribution 
of the work, 

3. Adclitioiial full-time permanent employees might be hired 
to liaiidie the e.rtra workload and iheii become the cadre for 
the staffing E^f the new facilitV'. 

i. Omtract cleaning firms can l>e engaged to perform spe¬ 
cific jobs at assigi^ed frequencies, or to clean entire areas for 
a fixed period. It is Lmpt^rtant tn specify materiaJs, rnelhods, 
frequencies, and supervision when using such services^ 
Although the.se activities and precautions sound involved ai^d 
troublesome, thev are nevertlielcss by far the lesser of Iw^o eifils. 
Proper rnaintenance is a short-term activity during construction 
and comes to an end within a matter sif niontlis or a couple 
£>f years at the most; failure to provide these seni-iceii leads Eu 
problems with a duration limited only by how' long the huilding 
will last^ 

FINAL ACTIVITIES 

The architect normally delivers to the osvner, before final accep¬ 
tance of the joh+ a corrected and completed set of as-built draw¬ 
ings. Periodic checkups during construction may be iiecessar\^ 
to be sure the contractor is providing information to the architect 
so that drawings can be corrected to the as-huilt condition. A 
CEimpIctc set of these as-built drawings (construction dr airings) 
should be mounted vslth idl edges bounds in a metal cabinet 
for this purpose. It should be made clear that no one is to 
remove these ma-ster plans from their permanent location. In 
addition^ a micrnfilm record should be made of the dravrings 
and kept in a fireprciof Incation. Similarly^ all instruction manuals^ 
guarantees, certificates, and perm its should 1 h? properly pro¬ 
tected and kept in a permanent location. 

before the final acceptance of the w^nrk, the architect should 
provide tlie owiier with three complete sets of all operating 
and maintenance instructiEJiis. These mstrudions should be 
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bound in a quality grade hardback binder and should contain 
full detaib for the care and majiitenance of all visible surfaces 
and all mochanica! and electrical equipnicnL The following infor¬ 
mation should be included; 

1. Complete desciiptinn of items inchiding tlieir catalog 
iiuinl^ers 

1, Complete pcirts list for each item 

3. Name iind address of local supplier 

4. Name and address nf manufacturer 

5. Complete oj^erating instructions 

6. Complete inainleuaTiee instructions 

<Jtie of the most bciicficiid steps that can be taken to optimize 
maintenance costs before the occupaiicy of a building is the 
develfhpment of a complete maintenance operations manual 
on analysis of square footage, surface types, area utiliza¬ 
tion. fixtures, fiirnih^re, and wjnipmenl. mid cwrdliiated with 
management’s quality/cost objectives in inaintenance, a itimplete 
staffing and indiA'idual joh assignment can bo detemiined in 
advance based on maintenance time standards, and taking into 
consideration addiboual rnanpimer elements for such itonis as 
relief of absenteeism, einergeucy work, special services to ten¬ 
ants, special se-mces to other departments, and the like^ Based 
on sutih an analysis, not only can budgetary requirements be 
esta]:Fh5hcd in sukance for supennsion, operative and sujiport 
manpower^ maintenance equipment, supplies, facilities, and the 
like, hilt ako a great man\' mistakes can be avoided by "doing 
it right from the l>egimiing. Where maintenance programs are 
estiihhshed otlicr than im a planned basis, errors can he made 
that can lead to considerable cxpeiuie because of damage to 
erpiipmeiit, nimred surfaces, breakage, and other problems. A 
preplanned program is also desirable from the point of view 
nf the work force who. under {>ther conditions, undergo the 
anxieties nf trial-and-erro-r ur **^guiiiea pig" mrangements. 

It shonhl lie staled in the speeificatidns that the contractor 
shall keep the premises free from an accumulalitin ui waste 
material, rubbish, and garbage at all times. Tramp nietalSj such 
LCi stray screws or nails, arc a special problem that should receive 
special attention, as they may cause coiisiilerable damage to 
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resilient floors^ terrazzo, stairs, and may even find dieir way 
into mechanical equipment. On completion of the wort the enn- 
tractoi* should Teino%'e all rubbish from within and around the 
liuilding. Stains frrsra paint, tiUi mud, and other such substances 
should quickiv be rennn'ed from porous materials such as con¬ 
crete^ grout joints^ and so forth, lief ore thev have an opportunity 
to penetrate too deeply into the surface. 

The improper balancing ^>f hydraulic and ventilation systems 
by the contractor results In tlie e?rpendlture [jf what appears 
to be an endless amount of tiriK" on the part of the niaintenaricc 
stall. All such balancing .shemid be peiformed in the presence 
of a representative of the building owner, and the balance rec¬ 
ords should he provided to the building maintenance depart¬ 
ment, The contractor should use the services cjf an independent 
test and balance agency specializing In the testing and balancing 
of air and hvdroiiics systems, .Memljers of either the Associated 
Air BidiLuoe Council (AABC) or the National P^nvironmental 
lialaiicing Bureau {NliBB) are acceptable, but they should not 
l>e affiliated with contractors who work on the job. PrO|}er system 
balancing, by the way, is extremelv difficult If ufit impossible 
during'Tacnefieial occupancy'* (seebeluw). 

Before any building Ls accepted frum a coiibactor by the 
ovvueri all s vs terns should be tested and demonstrated. This 
sliould Include such frequently overlooked items ns: 

1. Hoof drains elear and draining properly 

2. Floor drains in bathroom-s, janitor closets, and other areas 
clear and draining projierly 

3. Sprinkler system charged 

4. Fire alarjii and smoke detector functioning 

5- Lawn sprinkler system operntioiial 

It is not unusual for owners to want to move into parts of 
the building before it is hilK eompleted this is knowai as “bene- 
ficitil txcupaney." Although this appears "beneficial" to the 
tJWTiers becau.se the\ can use t}i(=^ facility before it would nor- 
TTudly be available, In practice it can cause many diliiciikies. 
Contractors are relieveql of many' respimsibilitics through this 
action, and they mav also use it as an excuse to delay completion 
while pEThap.s W'orkii^g on t>ther profeets. Beneficial occupancy 
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may require a \\Titten release from some of the responsibilities 
on the part of the eoti tractor; this should be avoided whenever 
ptjssihle, 

A transitioiial asjiect of planning oeeurs at the end of constnic- 
tioii when the owTier is actually moving equipment, fumiture, 
supplies, and other items into the stnicture, in many cases before 
it is complete. Siieh moving should be earefitUv planned in order 
to avoid damage to wallSn doors, and otlier surfaces that would 
require corrective malnteiiauee nr replacement. For a large oper¬ 
ation, It might be desirable to consider specialists in the field 
of p/^mn'ng the move^ as well as in actuafly muting the move. 
Specialized equipment for moving furniture, such as desk and 
file mti>Trs^ is often a good investments Coiisideratinn should 
be given to renting ec^uipmeut for a one-time ose^ or purchasing 
it if regular internal mo\^es are expected. 

Finally, no new or renovated facility^ should be used without 
a promotional device aimed at securing the cooperation of the 
users of the facility tosvard better niaintcnariceH The responsibil¬ 
ities of the individual should be outlined in terms of preventing 
damage to surfaces; avoiding undue litter, soil, and spillage; 
defacing property; moLinting posters^ caluudars, and signs; and 
related items. Sudi material .should be made a part of an em¬ 
ployee handbcHik or gxiide. 


CHAPTER THREE 


From the Ground Up 


Much of what later happens on the inside of a building—and 
keeps on happening for decades, if not generations—is directly 
affected by what decisions are made cnncenimg the outside of 
that building. Considering the design of buildings from the 
standpoint of maintainability^ it is appropriate to start fnim the 
ground up—or rather from belong the ground up. This chapter, 
then, is devoted to maiotenance-desigu subjects outside a build¬ 
ing, including grounds, outside building surfaces, and n>nb 

BELOW GfiOUND 

The initial treatment of tlie building site for termite control, 
although it is u first cost \vhich eari obviously be avoided, could 
save a great deal of expense in later years, especially in areas 
w^hich are siiseeptibie hi termite damage. 

LANDSCAPING 

Rising now to the surface of the grountL we enter that realm 
of grooving things that provides us so much beauty' and pleasure 
on the one hand, and so much cost and difficulty on the other. 
Some people feel that landscaping gives a building, or group 
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of buildings, a distincti^T charaotE-r; they even cam' this point 
further by staling that those buildings without landseapLug have 
no character! 

Lavv-ns are often the hindanieiital a-spect of landscaping, tlje 
matrix in which other features are fixed; and in manv cases 
lawns are the greatest investment in landscaping, !H:>th initially 
and in their upkeep. Onr first considerationp simply, is to provide 
grmind (ni which the grass ciaii grow without undue investment 
of gardening time. Here are a few guidelines: 

L Provide soil suitable for gnmih; attempts to develop an 
attractive lax™ on soil which can nut support it (chemically, 
materinlly^ or organically) can lead to a great waste of mo new 

2. Rather than tn'ing to grciw grass in diflicult locations^ 
such as on .steep or rock\' slopes, or in bumpv or rough arcaSn 
use Inw-maintenance ground c^jver. Similarly, avoid the large 
anifmnls of time necessary' to gnnv grass in difficult places, such 
us where there is n great deal of foot traffic, under roof over- 
haiigs, or in heavily shade^l areas. 

3- Kein ember that ideally grassed areas should have o 2 
percent slojie. A lesser degree causes puddling and makes grass 
growing difficult; a greater degree gives problem.^ in soil erosion. 
Of course, for proper drainage the slope shtnild be away from 
the building. Aviiid steep slopes, as thev arc diSiciilt to plant 
and cause a regular ero^iem problem, resulting in mud or dust 
on driveways and walkway areas. Maximum desirable .slcjpe is 
three horizontal units to one vertical imil, If space dues not 
permit a gentler sJujx^ u.se retaining walls (but do not forget 
the installalioM of a ^vveep systcu] to avoid hvtilranlic damage 
Avoid terracing, as it creates a difficiilt situation from the stand¬ 
point uf litter Cl j 1 lection, grass cutting, snow removal, and 
erosinn. 

4. Water is ns imputaiit to lawns as it is to hmnaiis; be 
sure that it is easily pruvicUd i]j adetjuale quantity. Fur tJther 
than small [awns, u built-iji sprinkler system is h'pically the 
best groiinds-care iiive^itment that can lie made in new ct>rtstmc- 
tiuTi nr renovaliorc The piping, preferablv plastic^ should be 
of at least size, altlmugli risers may he ^ u-in pipe. Wliere 
possible, all lines should be drained tu tlie main valves, and all 
lines sloped toi a rlraftT, but a minimum of drains should be 
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used. Again, where possible^ sprinkler lineii shniild he looped 
to eliminate dead ends wbieh may become dogged. The calves 
and drain should be tneased in a snitable valve bos located 
about 2 In below iiidewalk level to provide lawnmower clearance, 
except in the cLise of concrete boxes which should be next ttt 
the sldeu-alk and at its level. To avoid operating dilicnltie,'i, 
valves should be of the globe tvpe, and should have a union 
installed in the piping close to the vahe to permit easv reniox'ab 
Be ,sure tiiat sprinklers will nest dump water Into a window welk 
and that water is not sprayed closer than 6 ft to a building. 
The control system should permit sprinkling various sections 
or areas and not neeessarih' the entire coverage at one time. 
An automatic timer should be used for turning sprinklers on 
and oEj s<t that^ Iot example, thev o[ieratp ftjr 15 min each 
evening. 

5. Avoid the planting of small or irregularly shaped grass 
plots, as these are diffieult to mow and ofteii require a great 
deal of hand work. (See Fig. S.) Initidleious arranging of siiud! 
grass plots can atld manv man-htnirs Ecj the maintenance work 
load. It is best to provide for cfontiniifjus mowing and avoiding 
sharp turns around plantings, building comers, and other 
obstruct tons. 

6. To eliminate hand trim tiling, use inasoxirv or concrete 
mowing strip.s against hnildings, under feneing, or at wall.s, Simi¬ 
larly^ around trees use metal edging or grass barriers, Thi,s will 
also reduce the dajnagc of trees from mowers. Further haiidw'orlii 
shauld be eluninatcd through good design by keeping lawns 
clear of obstructions, such as plant beds and shrubbcA located 
in "island-s,” which tend tfi disrupt continuous niownng patterns. 
Further handw^ork can Ix' avoided through the iLse of Rush pav¬ 
ing around such obstriictions such as sign posts, utility ix>les, 
Kre h)'dr an is, and sewer vents. 

7. Signs, chains, and barriers have verx- little value in keep¬ 
ing pcuiple off the grass. Pnxper design of walk wavs as descrihed 
later and the careful use of landscaping vield the best results. 

All the problcins typically assoeiated svilh grassed areas re¬ 
planting, watering, mowing, fertilizing. Utter removal, insect con¬ 
trol are eliminated or alleviated through the nse of man-made 
turf substitutes. Several approaches may be taken in this regard. 
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Tig. S« N'ljincrrt^iH sirull ptantlnj^ arifas- mflir grwJiHls care difficult and 
expciuivc. 


such as ihe greon-colored ct^rumicalh' toatcd granules of rock 
fixed in a [Xjlymer maln?c, or artificial turfs. These are particularly 
good ior relatively small areas that would be difiicuJi to mow 
or lo maintain without ha.zard (such as traffic islands^ or road wav 
medians). Preparntioii should be made, however, to handle the 
rnainleiiaiic^ problems associated with diese substitutes. 

Plant!rigs are the crowning glory to landscaped grounds^ and 
these can range fmm a simple row of flowers to a fomial garden; 
fit>m a ctniple of bus lies at an entrance to a miniature forest. 
For plantingSp us^' the following giudeliiics: 

L Use plantings which are indigenous to the area. Suitable 
inforniation can usually be supplied bv an experienced nurserv- 
man or a exjunts’ agent, 

2. Give serious thought to the future costs Involved in main¬ 
taining a plauiied flenver garden, Manv organ!i^atiol^s have re¬ 
placed Hower gardens with evergreens and tree plantings in 
order to reduce their high maintenance costs. Inside buildings, 
consideration should be given to artificial flowers and plantings. 
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ActuaJJy, iioEhiii^ can take the place of nahiral flowers* but their 
cost should he fully rceogiiizcd in advajice. 

3. Carefully select the iiumbcr of trees and shrubs to be 
planted; the teiidencj^ is to plant too many. A congestion of 
plantings means a lot of expensive gardening time; it abn means 
a limitation on the size of mowing equipment and therefore 
more expensi ve lawn care. 

4. Do not plant trees and slimbbery where roots will w-ork 
their way into plumbing drain lines and where watering can 
soften llic earth near the building foundation. 

5. Probably more trees are damaged by being struck or 
scraped with iawiiinowers than from any other SiJurcp (Fig. 
9). Nearly all this djunage can be eliminated by proxiding a 



Fig. 9. MliPTF viiiJkwavTi are not mqvidcd, but are 
iieedud, they 'A'ill be worn as paths. The trees will pmb- 
sbly become daimiged by mewing equipment -duen tlie 
gras^ grows righl up (O the trunk. 
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13-in nnplanted spate around trees where hand mowers will 
be used, and a 24-in or larger space where rider-tj^e mowers 
will lie iused_ 

6- W'here automobiles can be parked at curbs, or \vhere 
hiicks arc used, set slirubs and trees hack at least 6 ft from 
the curb to avoid damage to the plantings, 

7. Where a building is desigat'd to completelv enclose a 
coiirtv^ard* pro\ide niethods to properly service the plantings^ 
law^n^ walks, and exterior building surfaces lacing the courtyard. 
For grounds care and other heavy equipment, a passage should 
he designed through one of the ground flour areas providing 
doors of adequate width for the etjuipmenlK and using a durable 
floor material such tis terrazzo or quairj' tile on a firm founchition. 

PAVING 

The groiimls arc intersected and otherwise cut up with paved 
walkways, drives, parking areas, and the like; their treahnent 
is important not only aesthetically, but from the standptiint of 
ihcir own maintenance as w'dl as tliat of the landscaped areas 
and even the building itself. 

The biwic choice for paving material is between concrete and 
bitumiutius asphalt, concrete being more lasting hut having a 
higher Initial cost. In either case, mininmm maintenance requires 
application over a well^oiistructed base, and coaling with seal¬ 
ers, Asphalt should never be used on a grade of more than 
10 percent since it cannot be compacted properly on such a 
slnpe. 

The size ol grounds care equipment shuvild be anticipated 
in the desigji cjf walkways, roads, ramps, and entranct^s, sn that 
these w^ill be sure to lie wide enuugh- 

Bear in mind these particiifar items: 

L Since most buildings are arraTtgtxl in a rectangular fash¬ 
ion. it is normal for all walkways to W placed in a similar 
rectangular csmfiguration. A year or so later, traffic patterns w'ill 
have been wnm in diagonals, and this uiisightly condition may 
require additional walkways. Kxpc'rierice has indicated that 
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people will narm;illv follnw walkways if they are arranged v^ilh 
a consideration for foot Eraffit: —and tins wnnld also bpically 
inclitde diagonal walkways. In eanipus and other 
trafficked situations, walkways should be a iiiiiiiimim of Es or 
10 ft wide. If usage is intense, the entire area may require paving, 
[x-rhaps interspersed with plantings or planters. Since pedeiitrians 
tend to **eut comers" at the intersection of walkvii'uys^ thus de- 
stroying grassed areas and plantings, walks should contain a 
5dt minimum radJuj at iiitersectLons. 

2. Pro\ide for a cm\Mi or a 2 percent slope (the latter is 
easier to construct) in all wiJkwavs to prevent water from col¬ 
lecting in the center. The- acciunolation of water can cause slip¬ 
ping hazards (especially oit freezing) and deterioration of the 
surface (again, especially on freezing), as well as the tracking 

of mud and water into buildings. 

3. Avoid the use of brick, stone, or HtH>d feature strip,s in 
emcrete walks nr drives as they tend to provide in numerable 
openings in svhich svatcr can collect and. on freezing, break 
up tlie"pa\dTig. ALiO. they provide crtn'ices in which weeds and 
grass can grow, w-hich presents another type of maintenance 
problem, Thev can become obstacles to the use of snowplows, 
or brooms, and can present safety hazards when the features 
lieci^me raised through ground mo^'emeiit or freezing. 

4. In heavy snow' areas especially, avoid dead end-s in walks 
and drives, its such areas cannot be suitably cleared of snow 
by powered etjuipnient; aLsii. power sweeping is difficult, 

5. Barricade any paved or surfaced aresi, such as decking 
or walksvavs, which k not strong ennugh to .support vehicles. 
This barricade may consist of plantings, curbs, fencing, or other 
mems. 

6. Near drive wavs, eli minute any cons tnict ion whieh can 
be danraged bv vehicles; columns should be set back from the 
curb, and walls should be protected by comer guarth:. 

7. If a specified area is set up for parking semitrailers which 
are nnt attached to their tractors, and the parking area is paved 
with asphalt, place a special concrete pad or strip in the pasing 
so that the steel wheels supporting the triiiler are resting on 
the concrete rather than on the soft, yielding asphalt. 
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8. Equip loading and parking arc^ with a stomi drain to 
a%'oid ponding, hut also grade these areas so that if the storm 
drain becomes stopped up the water will flow out of the area 
before entering the surrounding biiiidings, 

9. In cold-weather locales, consider the use of built-in sno^v- 
iiielting equipment to minimize manual labor, decrease the track¬ 
age of soil into the building, and eliminate accidents. The princi¬ 
pal varieties include coils imbedded in the concrete walkw'av, 
the heat being provided hy steam or hot water; electric resistance 
wires, also built in, although these may provide move technical 
proljleuis; and electric radiation from an overhead canopy, which 
may be used independently or in conjunction w'ith one of the 

other systems. 

+ 



Fig. 10. A rfldiip, nifht*r thais line jjpps, v^ould have niadc 
waatp nimoviiE and erfher mudi nmpl^r and 

&afcr. CcPfpfTrQfffrn.) 
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10, Por curbing, consider granite, concrete, and asphalt, in 
that order. For real durabilitv, only granite resists Ixjth the rav¬ 
ages of weather and snowplows. 

11. Pnnide ramps at curbs for wheeldiairs, tno%'ing of office 
equipment, and of powered maintenance ecjuLpment. (See Fig. 
10,) Install one wheelchair ramp for each building used by tlie 
piibliCt or provide at least oue ramp for the use of dollies and 
package charts where luggage or other items must be rolled about 
A wheelchair ramp should be at least 4 It wide and should 
not exceed a 7.5 percent gradient or be more tlian 30 ft long. 
The ramp sliouid be eontiiiuous throughout its length; a platform 
OT level area .should \uc provided outside the entrance dtior to 
a buildingh 

EXTERNAL FEATURES 

A varietv of fixtures, at first glance perhaps seemingly unrelated 
hut in actualitv part of a asmprehensive program of maintain¬ 
ability ^ should receive studv: 

1. Just as there is a need for custodial closets on the inside 
of buildings, there is a need for a grounds-keepiiig closet on 
the outside. (5ee Fig. IF) Each iiiajor building should have 
its own closet at ground leveL opening to the grounds; an open¬ 
ing to the interior of the building is nut necessary. (A convenient 
lijcatioii h often next to an electricid or meehaiiical room.) 
^Vhere buildings me close together^ one closet might serve more 
than one building. The size would depend upcjo the nature uf 
the groimds-CLirc activities, but typically from 8x8 to 6 X Id 
ft would be suitable and could be used for the storage of such 
things as rauieoats. hand niowners, trimmers, hose reels, chemicals, 
t<Mils—and lunch boxes! 

i. Immediately ne.xt to buildings, it may he desirable to 
provide a pea-gravel spla^sh area to prevent mud from spattering 
on the lower few feet the huilding. The pea gravel should 
rest on a pListic film to prevent the growth of weeds^ and the 
gravel should l>e separated from the lawn areas. 

3. For diuse organizatioiis that use bulk containers for wa.ste 
cullcetiou, the lucahon of the containers is a problem. (See Fig. 
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Fig. 11 , This luisf ghtly rJttcridr iirfii ctjuM have Ijef?n \v^ Eli^d £ii as a storage 
room. 


12-) IdejillVp they .should be placed aC a leading dock under 
iiTJ o verb align whieh aim inadf^ it eosj' to put the wa^ie into 
the eontaiiim. On the odier hand, where the eoiitainer is next 
to a building, tiu-re is often a masonrv enelosnre. but such an 
enclosiu-e is ea.%ily damaged and is time'consiimiiig to jrepair, 
sn plenty of ruom should be left ojoiind the sides for movement 
of the collector. x4Is^l consider the use of a fence-hpe endnsure 
tlnit is easily repiiifable and that might give rather than break 
dn Linpaet. .Avoid slirubfrerj' enclosures, as the\' frequentlv be¬ 
come entangled with the litter. In some cases it is possible to 
put gtmtainers inside a room in the building, which liennits 
the use of chutes directly from each floor to the container, thus 
saving many man-hours in trash removal. (Of course, the chutes 
should bc' equipped with sprinkler heads and a fusible-1 ink-actu¬ 
ated door nil the bottom for fire protection.) 

4. Consider lighting parking lots, walkways, and other 
tenor areas at a minimnm of 2 fc. This will he of ttinsiderable 
help in security control and the minimizing of vandalism. 
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Rg, 12. Pru[icr cxterinT ffpiL-r ftit waste contTPl 
svslcitis and their tierf,™ri atillties arc port nf 
initial pianniti|ijf. (Ratex EpigipHTiEfftn^ Cam^ipn^,) 


5, Especially where only a fe%v steps are involved, consider 
the use of a rWp to elinvinate the problems of step maintenance 
and cleaning, as well as to eliminate a safeh' hazard. The ramp 
further pmvides wheelchair, cart, and etpapment access, a.s pre- 
vimisly mentioned. 

e! Provide iidwjuate facilities for luadiiijr ajid unloading 
Inicks. to prevent damage to adjacent areas. Sueli facilities 
should he covered, and ice-melting devices should he ainsidered 
If the drive slopes downsvard toward the truck dock, then a 
suitable drain should be installed. The loading dock, again, is 
iui excellent area for it bulk waste-disposal container or eoinpac- 
tinn device, in a pemiaiiently marted position. Pnwide a rubber 
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ar nther similar type of dock buinper so that when, trucks ap¬ 
proach the dock vtith excessive force the sh«>ck Avill not be trans¬ 
mitted to the building structure to cau^e cracking of plaster, 
breaking of wiiido'A's, or damage to the dock Itself. A df>ck- 
Icvelhig device can avoid damage to the dock, facilitate handling 
of materials^ and avoid accidents. 

7. The removal of weeds and Utter along a fence line is 
a time-consuniing job that is requited quite regularlv* The weed¬ 
ing problem can be eliminated ct^mpletelv and the littering prob¬ 
lem can Ije greatly simplified by installing a concrete strip— 
about 2 ft wide and 4 in thick—under the fence. The strip fiirtlicr 
permits the use of a power mower (assuming the ccmcretc pad 
is below die grass level) without anv hand trimming needed, 
ai]d it iiermits the use oF a vacunni machine for the removal 
of litter, 

8. So much time is spent repairing and replacing damaged 
outdoor drinking fountains, as in parks, school yards, public- 
building areas^ and the like^ that they' should probably be elimi¬ 
nated altogether. If this is done, the drinking fountains within 
the buildings should probably be located as near the outside 
dotirs as pos-sihle. 


SOIL ENTRAPMENT 

OF Lil! the important considerations in designing buildings for 
better maintainabiUty^ soil entrapment would have to be at or 
near the very top of die hst, Hnw much easier it is to prevent 
soil from entering and being spread around the building than 
it is to clean it up from many thousands of square feet insidel 
The subject offers a number of possibilities, soine of which are 
covered in other chapters and in other sections of this chapter. 
To really get the job done, a single system of trapping soil 
at entrances is generally not sufficient^ rather, at least tw'o com¬ 
plementary' systems and sometimes three arc required for severe 
situations. For example, in had-weather areas a visitor enleritig 
a building may first use a walkway containing a snow-meltiiig 
derice, then cross a grating which removes much of the grejss 
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S{)il from the shw solfS, then finally walk aernss a mattiiijj wliieh 
rpTnoves most of the remainder of the soil. Let us loot at iioine 
of our possibilities. 

1. If \^alkways are mvered at least 25 ft from the priman 
entraiicei interior tioors will tie niiieh better proleeled Iriim the 
ravages of soil and watcr+ as the lenglh of eiJvered walk will 
act as a soil entrapment device rather than as a solLproducing 
surface. 

± Where a walkway, apron, or lanai is made of a suiooth 
Surf ace j stiil lends tn be carried into the building. Qn the other 
hand+ if the surface is roughened, such as through the use of 
certain natural rough stone or of pea gravel Imbedded in con¬ 
crete, it wiU then act as a soil trap (of course, periodic soil 
removal is rer|tiired so that tlie soil trap does not itself become 
a sovrree of soil to be tracked into the building). 

3. For many buildings, the best candidate for investment 
may well be a grating with bars spaced about in apart (to 
prevent the catching of narrow heels and the like), with a catch 
pan beneath (Fig. 13). The grated area should be large enough 
to assure that each foot wall come into contact with it at least 
on.ee during the entry; this wimld dictate that the grating be 
at least 3 ft in depth and preferably 4 ft or mt^re. Where the 
bars ore constructed of steel, rusting shuuld l>e expected; alumi¬ 
num f>r stainless are much belter. Some varieties have a replace¬ 
able plastic tip that is Itself ernwned and runs the length of 
the bars, which gives good sersfee in acting as a sqneegee In 
removing soil. Another variet\^ has a set of vibrating brushes 
between the bars which mechanically clean the soles of the 
shoes. The vibrating is actuated by a contact switch when weight 
is being applied tn the grating surface43. Of course^ the brushes 
require adjustment and replacing and tliis device should only 
lx* considered where the most sev-crc conditions pertain or where 
an unusiiallv' high qualitv of flonr maintenance is required -aiid 
perhaps where there is no room or coiiditinn that would permit 
vvalk-off matting btwond the grating. VVlierc a good deal of water 
is collected in the catch pan, some form of discharge should 
hv prov ided, preferably a weep system; but catch pans connected 
to plumbing drains tend to clog. An cTlerior stair landing is 
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Rg, 13. t>Bicicnt soJ ertrapiUETit is pravldcd 
by b with a t.'ttlch iwn beiicMh; but the iraf- 

hc should bi' At right angk-s ta tile haw. IPediend 
Companif, J 


u ^pod plttcc for a grating, especially if tLere is a canopy over- 
head and this Mndjtion can also be provided in renovating 
buildings by making an extension to the older stair landing, 
bven bt'tler. grating sbrnild be placed betsvcen double sets of 
d«jni. with walfc.oiI matting or replaceable carpet area bevond 

the second door. Circular .gratings are even available for revolv- 
in^ doors, 

4. Carpet itself acts as a good soil trap, not onlv at entrances 
but m sncli libations ai stair landings and delators. This snbiect 
IS covered in detail iti Chnp. 4. ‘ 

. I niimcroiH sizes and various mate¬ 

rials. The least desirable is the cooo-mat, since it is very difficult 
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tci clean, tends to iinraveL and is unsightlyi further^ soil tends 
tfj penetrate through the mat and damage the ftcwring beneath. 
When rcplatiiig carpet, sonic pcriple save the less-worn portions 
for use as matting, after binding or taping the edges to prevent 
raveling. (In a tvpjcal rinjin, some carpet areas will be w'ona 
through while others will shcjw aJnioist no wear at all,) Matting 
Is now' also being made of smthetie ehenneal fibers and extruded 
ehemieals, as well as iiiipregnatcd cotton fiber* Nylon has the 
advantage of being easily cleaned, ajid impregnated cotton maj' 
be cleaned in a cominerciabtvpe laundry - but miiny people use 
a oontract rental system wdiere the scnied mats are picked up 
and cleaned and treated ones are left in tlietr place* Typically, 
the larger the matting the more successful it Is and also the less 
likely to be stolen or to cause slipping or trippiiig accidents. 
(Be sure that the corners lie fiatl) Preferably, matting should 
be recessed so that tbe w^earing surface is lex'cl vvith tlie floor. 
Special forms of matting include the tacky mat and spinge mat. 
Tacky mats are comprised of a number of layers of film with 
a sticky surfacK^ somewhat like pressure-sensitive tape. They 
are used, for example^ at entrances to superclean wjorns where 
dust count is an important factor. Sponge mats consist of a 
sheet of spongv material m a stainless steel pan. the s|.wiige 
being impregnated with a disinfectant solntloii. These are some' 
time.s used at entrances to liospital operating suites or other 
areas where bacteria control is important. 

6. A runner is simply a l£iiig mat, Hunners can be purtliascd 
in various widths and lengths; typically a 4-ft width seems to 
do nuist fobs. Again, a recessed area should be provided in 
the design stage. The rect*ss also tends to act as a catch pan 
for the soil that niEivcs to the side of the nmner. One type 
of nintier is motorized to provide new surfac'es for catching 
soil, and self-cleaning ninncrs will undoubtedly become it reguliir 
feature of buildings in the future. 

7* For.speciid situations, such as Industrial superclean rooms 
{w^hitc rooms) an air bath can remove much loose soil from 
the body and clothing, as a laminar (low of air move.s thswii 
from an overhead source and is eslKiiisted through a vacimm 
helow^ a foot grating. (See Fig. 14,) 
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Rg. :4. All Wr cuttain al!oivs unobstructtMl pas^uro and elimlnAti-ji most 
dwr maliitniaiice. oi (m[y s«.iiritv diwft aT¥ reiiuirrd. An mti-i>ml part at 
the unit is u floor gating, f TAe Sbm/e;^ J 
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EXTERIOR BUILDING SURFACES 

The focus of attention mi iius' properly. uatnrjLlly* is the structure 
itself* First impressioDS wfiat they iH>t only the interioi 

of the building, but the ven' reputatinn of the managemenl 
will lie judged by the appt^arance of extciior surfaces, A positive 
Erst impression should be iiiaintamed. uithnul excessive cosL 
for as manv \'car5 as the building will be occupied. A discussion 
of exterior surfaces follows; 

L Ideal exterior surfaces are pjlishcd stone (such as gran¬ 
ite), stainless steel, and glass— diey are easily cleanecL durable, 
and reiiist graffiti. Use these materials up to a minimum height 
of 7 ft. Use anodi^d aluminiiin for exterior trim to avoid Uumish- 
ing and deteriorating- 

2. To avoid surfaces that require regular cleaning or paint¬ 
ing, sptcifv exterior walls of brick, cast stone^ natural stone, 
or anv other permanent typ^ material. Wood should W {udi- 
ciouslv used, or used sparinglv. Figures 15 to lb illustrate some 
of the more easily maiutaiiied surface mate rials. 

3. A\'oid porous stone^ such as limestone or some varieties 
of marble, lioth in facing buildings and fur other purposes. 
Stains and watermarks in the stones are difficult if not impossible 
to remove. For example^ the metal clips that hold the stones 
to the buildings, even though galvanized, may eventually 

and these rust stains may completely penetrate the ,stonc^ p?mia- 
neullv defacing the structure. Porou-s stones and concrete can 
be somewhat protected through careful application of solvent- 
type sealers; these should be of the penetrating type, which 
give the best protection under tlu'se coiiditicjns, and surface seal¬ 
ers may tend to discolor in sunlight. 

4. Precast concrete, molded plastic, ur stamped metal panels 
shoultl be formed sci that nf> hotizoiUfll surfaces are exposed, 
as these tend to collect lllter and soil which i-s iioriiinlly inaccessi- 
hle for cleaning. Such surfaces should be beveled -tvpicEilly at 
45°—tf> avoid thi-s problem. 

5. In tall buildings, the exterior masonry wall sometimes 
fails due to compression caused by building shrinkage- To over¬ 
come this problem, lintels siipporting the lirick, Ixpically at each 
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Fig. iSr Thtf! Enottled grenti marblp aliiiEist untiiarkcd aftrr Tnany 

I'ears til hwy service. A whitr stfune iinder th^ ssune 
ruivt bc-c(]iiiE> nifjst iicisij^htly. 


door level* should he prtsvided with ii compress iim l^iyer of nmle- 
rial thiit is a laiinimiim of in thick. Siiite steel is the most 
commonly used matcrkl for lintels, take extreme earc tu enclose 
the lintels within the masonrv^ to prevent nist stains on the buiId- 
in exterior. In general, any steel not thoroughly imbedded m 
iniLsonTy'—wiiere any part of it is exposed to the sveather—be¬ 
comes a problem, iis it is completely iimeeessihle for iiiaintenaiiL-e 
painting, (^¥e refer here Eo standard steels rather than to the 
specialized materials which depend on controlled corrosicjn for 
their protection and appearance.) 

6. Avoid designing the exterior uf the building as a “’natural 
ladder"—some forms of decorative masonrx- create tliis eHeci— 
since this can lead to vandalism that might otherwise not oetjuf. 
Figure ly shows an example nf good, exterior design. 

Outside stairw’Uys should be made of concrete or stoiiCi 
avoid steel as it reepires painting. The treads should provide 
an ahriisivf sy stein, such its inset rarborundum strips, to prevent 
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Fig. 16. Viiiiyl siding h gmwing in pmjiilaiity. It \s 
ncmflamnmhlc. ntinnL^tingr uJuUy cfcan^d. {Ct^r- 
iintt^erd rn)dtftni CcjffF. J 


slipping as well as damage to the tread. Where freezing is not 
a problem, cast-iron nosings with abrasive inipregiiation is sue- 
cessful (freezing rriight tend to separate such a nosing from 
the coucrete). Treads should be slop«?d to drain ofi the water. 
Handrails should be installed at the time of construction for 
greater strength and to avoid damaging the treads through later 
installation. 

S. Serupiilously avoid the use of walUmoimted signs conv 
prised of individual letters mounted directly on the building 
exterior. Attempts to clean the letters \vil\ result in the sign 
and the huildiiig becoming damaged. Further, when letters fall 
olf or are otherwise removed, their replacement beetjmes tedious 
and costlv — and at times impossible. Avoid any form of sign 

61838 
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Rg. 17. Weathering steel ellrniuatrs a\] painting, 
( St^ihlthctn St vet Cmipamj .) 



Rg. 16 . Pcirrcluin enamnl ^dinc elirnimte^ painting and miTiInilzes es- 
terinr dranfng. ( Sfed €omp^n ^.) 
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Pig. 19r Thtf simple exlerinr trnps of lliis tectinienl sehcwil !eflcl to long lifi^ 
iind ]nv,' inaii]lctkiiri{.v eosb, I EHeri^e^ xArchifettl, Sf. Paul. ) 


that refpires pciSisliiiig, such as a brass embossed espedally 
ii It is nicniiUed on a door or wall. An ideal sign is one made 
of plastic^ with the lettering on the msitle ur backside {Tint ex¬ 
posed to the iveather), and possibly lighted from the interior. 
Snob signs iire easy to clean with neutral detergents. 

Even though viuidalism often seems to occur in ejcles, it will 
* alw^avs be a problem and should aUvays be considered in exterior 
bill! ding design. A building with an irxeguJar configuration pro¬ 
vides coiiceulment for vandals and is thiL'i apt to require much 
more mooev for repairs than a building v^-ith simpler lines. Tins 
consideration would be most important for buildings that are 
not in continuous use, sueli as public schools^ certain industries, 
and sliopping centers. Where the irregular configuratioii is de¬ 
sired, or even mandatory^ because of the functioii of the building, 
the use of protective fenemg and additioual lighting heeonu^ 
a likely requirement. 


ROOF 

Moving now to the lop of the building, we are involverl in 
a discussion of a surface that protects all that lies beneath, bn- 
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proper pruvision for roof miiintenniice can rAuse an annoyance 
here cir ther£% [ir can lead to a wholesaJe disaster m Ecmis of 
both property- dnmage and lost time; proper desij^, on the other 
hand, coiitrfbutes to the maintenance of both the roof itself 
and the rest of the building, as shown in Figs. 30 and 21. 

The built-up roof of any building presents a large area where 
maiiihiinante is often required but seldom done. It seein.s that 
since the roof is geiieraJIy out of sight it is indeed also out 
of mind. Many building owners have the attitude that their 
Iff-, 15-, or 2!()-\ear roof bond is ail they need for proteetion, 
but there has never Iweii a roof bond" that prevented leaks 
The I Hind is merely a form of insurance which parti ally pays 
for repairs, Fiirtber, it guarantees only those repairs required 
because of ordiiiar>- wear and tear. It dor's not cover insulation, 
sapor barrier, and metal Hitshing, all of which are e.ssential parts 
of the "roof svstem." 



Rg. riiis iilaiainum-rii'trlaid plytt'iHid itiansard hinf eot 
Iiistulljaiwi with low maintenance. ( Vl'cjyrj'fwcrju^'r Cow/pun^.) 


nint e.aic 
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Fig. 21. Tti^ Tnaintenant?e sjTitc^ni avniHs Wt and tht* daiiwge It can 
caiisE^ to tlif ronfr {^^faiiiiF-smann Engin^f njcf Prcdu rf t. ) 


Some v'ear^ ago, rtMjfing niitterial:^ inaiiufaeturers introduced 
the rorjf inspection suid service eun tract. Of course, the e?tistencc 
of such a contract, just as the n>of hcind. does nut prevent the 
roof from leaking. There is simply nn substitute for good desigi:i^ 
materials, workinanship, and inaititenaiice. The contract does, 
however^ provide for inS|.HN:;tion uf the roof h\ the materials 
manufacturers experts in at least the second and tenth vear 
of roof life to keep the building owners aware iif their niwif 
and th<- need fcjr gof>d housekeeping practices and preventive 
niftinterairic'e. Some ccintracts prijvide for iniipeciinii eveiy vcai 
for the duriition of the contract. 

Another method of assigning financial rt^ponsibilih' far the 
roof svstem is the roofer's guarantee, Such g^iarantees are geuer- 
ally written for one or two years and retjuire the roofer to 
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repiiir leiilcs resulting from faults or defects in matenal and 
vvorkmanship. 

Careful c^jnsicleration of ihe method used for assigning finan¬ 
cial respinsibilitv for the roofing membrane is important, Imt 
more important, to assure the integiih^ of the entire roof s)'steni, 
k the careful eonsideratioii of aJJ its components and the factors 
affecting its ijerfonnaoee. The designer must consider the struc¬ 
tural deck, vapcjr harrier, thermal iiisulaHon, rciofing membrane, 
aggregate surfacing (if any)* flashings^ expansion johils, va^ior 
control and drainage, in order to itssure ajj Integrated system 
which will perform its intended fimctiimr Literature is available 
to the designer and there is also much available for building 
ovimers and mniintenance personnel to assist tliem in preventing 
that much despised and eostlv roof leak. The scope of this hook 
dries not permit a coiiiprehensive discussion of this complex' sub- 
feet, but the following items shcmld be liclpful. 

Since protection from the elcnienls is the basic purpose of 
the roof, vve should immediateK eliminiite from our design a 
flat roofj where the problem in niaintainiiig watertight integrih' 
is well demonstrated hv the difficulh'—impossibilitv, in many 
cases—erf obtaining guiiriintees. Water leatliig into a Ijcdroom 
closet m my parents' home, after much searching, was found 
to come from an almost iiivLsihle tear in the flat roof ewer 25 
ft a wav from the point of damage! The nuinv experiences ol 
that type indicate tlie need for a mlnimur]] slope of 2?^ percent, 
with the slope directed to a nK)f drain. 

In many cases, the biggest problem connected with the mainte- 
iiance of built-up rciofs is fitiding leaks so that the\' can be re¬ 
paired. The use of aggregate surfaces mav make this difficult. 
There art some eases when idindnatiiig the surface aggregate 
and leavuig the roof surface snmotli could reduce the seiirch 
and repair time. 

For indii-striat installatir>n5, and some others us well, comidc^i' 
roofing materials which may have an dniost indefinite lifespx^n, 
such as aluminum (providing the atmosphere does not contain 
chemieal.s iiijiiriniis to tills metal, and priwided it is properly 
Installed) or corrugated fiber glass. 'ITie eonibination of these 
\^vo maleriats, with the fiber glass providing for iiaturul hgbt, 
k often used siicce!isfullv. 
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Mfiny exterior walls have been marred, and ibe ground ernded 
below^ by Llie overflow of water at roof edges because of an 
inadequate number of niof driuii^^ CaJculalloii.'i for drains should 
assume that a certain amount nf dogging will take place, and 
that construction irregularities may actually put some of them 
nut of regular use. 

Guttering sliniild be nf adequate size lo avoid clogging from 
foreign matter; this is true for the down spouts as well, be 
sure to provide splash blocks at the font of the down spout 
to prevent spattering the building ^vall—nr, preferably, conneet 
the dowm spnut directly witlj a slonn drainage For many 

installations, a eontinnoiis aluxuimiiii gutter (with no transverse 
jnuits) is best, as it avoids the itsual [iroblcm of leaking joints, 
as well as the need for interior painting. For long runs of alunn- 
num gutter lio^vever, rememlier to allm,v for the greater expan- 
sion and eoiitraetioii due to heal changes than takes place with 
galvanized steel. Where vapors are present that are cDirosj^e 
to aluiriimim, phcstic or stainless steel might be considered. 
Some other Items affecting the maintainability of roofs follow: 

1- \Miere a step-back coiistruetiou ha-s been used, install 
a permanent ladder for easv access to each roof level- assiunlng 
that access is nof jso.ssihlo through an elevator: These ladders, 
which ,shoiild be of galvanized steel or aluminum^ wall facilitate 
the jtibs of making periodic inspcctiori-s and oiuior repairs as 
NN'ell as removing litter from roof surfaces. Although easy access 
fn>m one level of a roof to another is desirable for inaintenajiLe 
purposes, ea,sv access from the ground to the rwf for propt^rties 
not pnjlected against vandals crmsiderably simplifies building 
eiitrv' and escaj^e. Retaining walls and trees close to a building 
can also ctuitrilmte to this problem. 

2. If the rnofing is of the type that is easily damaged bv 
foot traffic, construct walkway,s (or purchase tread boards from 
roofing manufacturers) for rool uispectiou lUid maintenance. Tins 
would be especiallv true around elevator pentliou.'ies and stair¬ 
way enlraiic'es. 

3. If ynu can. provide for a njof overhatig 4 to 6 ft wide, 
ns it offers cnnskleriible protection to the sides of a buildiiig. 
It leatls to less chemical and other cleaning frf the building 
surface, Ies.s windoiv wasfung, and less damage to door.s. L'nder 
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(io^vhipflut and the wall requln- protrtfion fiou\ damage 


certain eondiHoiis. it tnu aJs(i recltite the amount of soil bioirght 
into a l^tiilding. 

Hemciiilx'r that whure t'anopies ate iiistalied without 

drains, the dripping water damages the grtniiid belthv to the 
ertent that a trciieh is formed; the water in the trench, in turn, 
can find its way into the building. The drain should therefore 
be considered part of tiie canopy design and installation. 

5. Conin-ct the downspout to a steel sleeve or bfHit 
at least 5 ft ahiivi* the ground (Fig. 22J. The boot itself 
may need protcetiim if it is in a positif>n to be struck by tracks, 
although such a «>nditioii would indicate the desirahilits of 
relocating the do^snsputs. In cild-weather climates, where 
irjiiintenanee problems due to water freezing in gutters otsnr 
repeatedly, consider downspouts on the interior of the building. 
Such downspouts woidd, of course, have to be Incated where 
they would not be damaged, Tlie sput opiiing oii the rrxjf 
iiuist he proU-clcd from clogging by a cap strainer, hi cold* 
weather areas exterior downspouts slioiiJd be provided with leaf 

e, Use flashing and related rewfing materials of ctjpjier. 
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Fig. 23 . Aluniinum soffit and rnatdnnp; Fascia \%-ill fki>t ntU !iplit. ur m^t- 
( Km^er Altiminurn Company .) 


stainless steel, at Hhimjniim, Ferruns materials create excessi^‘e 
maintenance casts, Ut> nat imbed aluminuTn in concrete at mas- 
onr), nr peiinlt it to make eojitaet with ferrous metals ntber 
than stainless steel, in order to a%c}Ld its deteritirahim. Fasteners 
iJSed in liluminiini must he of either altuniiHim or stainless steel. 
(See Fig, 23.) 

7* WhereV'er a wire or bar penetrates tlie rnofing material 
pro^'icle a pitch ptjcket to prevent leakage (a pitch pocket con¬ 
sists of a metal ,'»lerve, flashed ta the roof coverings and filled 
with ttH>fing pitch), but avoid pitch pickets for columns and 
other ,'stnictiiral members ]3eiieLraliiig the roof—for these, a ped¬ 
estal should be constructed and flashed vvitli a cap. To prevent 
situations that lead to leakage, da not permit objects spaced 
closer together than 18 in to project through the roof unless 
each is provided witli its own ffashiiigi atid iiotluiig should pierce 
the roof closer than 24 in fnnn a cant stripe nr fire svalL 

8. \\'here ventilator pipes or other projections eonie thmogh 
the roof, attach a deflector Isood or skirt near tlic roof level 
S(i that water will lx- shed awav fft™ the curb mtuniting (a 
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propcrl\' sloped roof and good flashing deiiigii might sstH elimt- 
nate the licrtjd or skirt). 

9. PreH'ide lead caps im horizontal lop joints of stone copings 
or o\TThanging stone crimers, Du not permit flat surfaces on 
tops of wnliii itiid parapets or sills, which, if dicy do not drain 
readilv* ^ill hold walcr and allow it to penetrate to the interior 
of the building. Of course, if possible, avoid parai:iet walls alto¬ 
gether, or aiiv other decorative roof feature. 

10. Re sure that mechanical eipiipment on the roof is pro¬ 
tected so that it will not freeze in bad weather. It w'oiild be 
preferable, of course, to avoid roof-monnted erpiipment entirely 
h\ ha\ing il in a mcehanical room under the roof, 

A special eonsideration is ronf insulation, although the benefits 
derived be mure in terms of operating than in maintC' 
nance or repair, but stiU the latter can be seriously affected. 
A well-insulated roof reduces the heat loss to such an extent 
that a difierent form of heating may be considered (especially 
important in large-Tf>of-area buildings such as shopping eentei^s). 
Thus, for example, it mav be possible to change fTcim an oil-fired 
heating system to electric-resistance heating, perhaps thereby 
considerahK' reducing maintenance costs (^rs well as nperatiiig 
costs, in some locales). In general, use inorganic materials for 
both insiihtiun and roofing felts, as organic materials disintegrate 
if they are saturated with water+ 

BIRD CONTROL 

Bird droppings have turned many a beautiful huildliig into an 
unsightlv mess. There are numerous ramifications to this prob¬ 
lem, invuhirig such facts as the earryung of disease by some 
birds, the pleasure that some people derive from feeding birds> 
the actiQiLS of cunserv^ation urganiziitioiis, die designation of bird 
sanctuaries, and so forth. Bird control is variously approached 
through killing, repelling, trapping, and-the subject of this 
book—building design. 

Although it is difficult itj Imagine a building that could be 
designed with no areas on which a bird could light, it is certainly 
possible to design a building that Tninimizes such areas. This 
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is the prime factor in elimiTiatiiig tlie bird nuisance. The trend 
in building design has been toward simpliGcatfon^ and ehmina- 
lioii of eomites. friezes, slatnar}', and the like, and this of course 
liiLS tended toward simplification ni)t unly uf the bird problem 
but of other problems well. 

Where buildings already have nmneroiei surfaces on which 
birds may alighl+ or where die design reqnirt^ such surfaces^ 
such as in churches, wire netting of iujiltu sting malieriiils, such 
as aJvimiiium. copper, or stainless steel— with openings of less 
lhan 1 in. may bo used- On narrow ledges^ sheet inc tal can be 
installed at a 45° angle so that the surface is one upon which 
birds cannot alight. There are mmiufaclurers of spiny or needle- 
tipped contrivances wliich are meant to be installed in relatively 
miall areasj such as over doorways or window's. Sometimes birds 
cope widi this problem by collecting refuse to fill in the spates 
between the wires or spines, so they may need occasional refuse- 
reiiioval attention. (Of ct.nirse. these devices can attract and 
hold refuse that Is simply being blown about, as well.) 

Electrified wires^ such as the type used in prison compounds 
and to keep strangers off feTiccd property^ have been attempted, 
but the results liavc been unsatisfactory, principally lieeausc 
it is too difficult to maintain the insulation of the wire from 
the hirikhng—one wet stick, for example, will ruin it. Where 
St is possible to have access to the wires to keep them unclut¬ 
tered, then this can he a succes.sfnl system. The electric charge 
should not be one that kills the birds, but that merely keeps 
them a Wav. 


CHAPTER FOUR 


Floors, Elevators, 
and Stairs 


Frtini a surfac4? inaintcniiiict- point of view, the most critical 
item in any building is the For example, in custodial 

maiiitenam^c typic4illy 4(J to 80 percent of die cost is involved 
in floor care Floors receh'e as ivtuch as 90 percent nuirc wear 
that! any other building surface—and the floor Is iisnallv die 
most noticeable siirface in the buildings Design for floor mainte- 
uanct: is a most iuiprtiiiit aspect of building planning, with 
consideration l>CLng given to soil retention, soil removal, stain 
removal, life, ease urader fool^ and appearance. Elevators and 
stairs aire made a part of this chapter^ since in a sense dity aire 
special types iif floors; the elevator can l>e considered a movable 
floor. wluJe the slairu^av^ can be thought of sis an interrupted 
ramp. 

At times it liecomes desirable to replace floor tile in certain 
areas where there is excessive wear, such as arotiiid drinking 
fountains, at the iMittcmi of stairwells, at the entrances to eleva- 
tons, and the like. Attempts to match the original tile color are 
nsiiaJIy unsuctx^sslul- even If srimc of the original tiles have been 
kept on hand as spares-because of discnloration due to light. 
Even tlie diickness is different l>ecause of the worn tile adjacent 

to the removed portions. In thefic eases, it is best to ileliheratelv 
6 ^ 
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chcKJse 3. contracting coltir. For example^ if the general floor 
is Ean. Oien ihe rf'pJacenieiit dlt.^ might be niarwii or green. 
The replacement area, of course, would cimsist of a complete 
rectangle, (The fiiuno priiidple is true for terrazzo.) It is a good 
practice on Initial instaJlation to order a small percentage of 
extra tile in a solid cjrlur based on the ficIcL or major colors 
of the mottled or specikled tile lieing used; then the solid-color 
tile can later be used for a rectangidar rcplucrment area and 
wnll blend wcL! in color. 

^Vberc explosive vapors may occur, such as iu hospital ciperat- 
ing rooms, certain chemical laljoratories* and some hazardous 
production areas, conductive flwr? are provided so that a static 
electric charge vvii] not liuild up on insuJatc^t surfaces which 
woufd lead to a spark that might detonate the va|>Dr. Various 
surfaces arc used for this pur|Mse, such as conductive idnvl 
sheeting, conductive ci^ramic, and conductive temufiaxi; of these^ 
the last is the most durable and successful, since no finish should 
be used to protect tJu^ surface as it mav provide an itjsulatiun. 
An automatic electrical-resistance-testing svslem sliould be in¬ 
stalled to lie sure that the floor is propcriv C'Onducti%'e+ 
liigh-prcssiire laminated plastic materials, specifically manu¬ 
factured for the purjxise—similar to GciieraJ Electric's Formica, 
and estinghonse’s Mi carta—are ideally suited for pedestal 
floor-^, which are novv used exlusiveJy in data processing areas. 
Such surfaces, aldiough rather expensive, avoid the neccssitv 
for all finishes and recpiire only damp clcariiiig fur maintenance. 
ITieir wear qualitieii are siiperts. 

Normally spaced floor drains .‘ihiinild lx* provided for areas 
which iire nsnaJly drv, but that are subject to pcii[jdic wetting 
or hosing. For Huors which arc continually wet, provide trench 
drains with grating covers (make sure these covers are strong 
enough to carry the heaviest vehicle whieh migiit be icsed in 
the area). Of course, do iii>t ft^rget the floor sloping. The bottom 
of the drainage trench it.velf should be sloped in/ft to cany 
ufl the water. 

Again, w'-here floors are genemlly wet. consider concrete curbs 
which are poured intc^graljy uilh the floor slab at all wall junc¬ 
tions, in order to prevent leakage froni iipfX^r floors or semce 
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levels do^Mi thn>ugli the constructio]i cracks that would other¬ 
wise he bet ween the side walk and floors. Mso provide a raised 
ciij'b or sill at doorways or entracices to electrical control rooms, 
with ramp approaches on hoth sides for easy movement of 
equipment 

A ^vidc^-sweep ciirv'e from Eemu to wiAl provides initially an 
attractive appearance [and leaves nti ctirners to collect dirt and 
litter), but If the curve ends more than 6 in above the floor 
tliere will be no practical means of maintaining ibis surface, 
p-^n airport mneourse, for example, u^as seen to have a white 
vinyl-asbestos floor curving up the wall tn a height of about 
a foot. The curved area was badlv marked by luggage and carts, 
hut there is no floor care equipment that can scnib more than 
6 in if this area is ev^er Etj Ije cleaned, it will require 

the development of special erpupment and special operator skills. 

tf aisle markers will be a permanent feature of the floor, con¬ 
sider emplacing them nil a pcmianetit basis. Aisle markers such 
as paint stripes, plastic disks, and adhesive spots need constant 
replac^'ineiit and maintenance, yet aLile markers are a definite 
adv^anfage in terms of traffic flow, Incatio]! of cijuipment, storage, 
and definition of areas of rcsponstbLlity^ Fermanenl niarking 
might consist of a contrListiiig color of concrete or terrazsto, em¬ 
bedded ceramic block,s, or metal strips. 

Avoid the open-slot tv'pc (>f e\'pansion joint in Honrs as these 
tend to fill up with soil and waste and are also n safety^^ hazard. 
The expansion piint should !>e a tvpe which has a sliding mem- 
hcr, or at lea.st a filler material for the slot so that the surface 
is essentially level. 

Avoid pouring a concrete slab In direct contact with a masonrv- 
wiilh as inovemciit of tlie concrete will tend to crack the walk 
Specify ibe use of expansiuii-[oint itiaterial made for this purpiwc. 

CARPETING 

Ujiqucstionnbly carpeting has a great many benefits to offt^rp 
and the great svving toward carpeted floors would not have taken 
place were tliis not so. On the otiicr hand, it is not a panacea 
and it is certainly not the best Hooring materiiil in all cases. 
Typically, carpeting is a gocKl investment where it is sck'cted 
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For the proper tspe of area, and where the correct type of carpet 
is specified. It is an eseellciit ehoicje for lobbies where soil entrap¬ 
ment devices nre in use so tbiit mud and dirt are not tracked 
directly onto the main carpeted area; for elevator flours and 
stair laiidiiigs as soil entiapment devices themselves; for dining 
rooms and cafeterias where it best e^ihibits its quality of sound 
coiitroh in public, office, dormitory, schoofi and, as a matter 
of fact, mo^rt general Wpes of areas where there is not very^ 
lieavv traOie and wiiere a great deal of soil is nut tracked in. 
In patient and treatment areas ni hospitals and other inedical 
care areas, carpet has been used successfully, but there still 
remair^s a question ci3iicernin.g cross-infection control ^^^id the 
ciJiitroI of odors and spillages. 

When it comes to carpet sc lection, special care must be given 
to the cons true tion. coloration, and other qualiti es of tlie carpet 
itself. Absulntely to be avoided are Luttoii carpeting, cut pile, 
deep pile (over % in); light colors such as whiter yellowy or 
gold; and solid colors which immediately show all trail]e patterns 
and anv stain. Tlie possible use of carpeting uiiist be analyzed 
On the basis of economic and uther factors (such as sound eon- 
troh appearance, ea.se under fool, public relations) for each po¬ 
tential use. 

Some special considerationSL 

1. Where wheelchairs or cart traffic is anticipated, carpeting 
must be of dense^ l■ow-pilc stnicture. 

2. For hotel rooms and other lighler-use iu-ea.s, consider 
three-color shortcroppr'd sytiUietic shag. It permits easy replace¬ 
ment of worn areas and is relatively easy to clean. 

3. fn office arcas^. prmnde litrge casters uf the ball type for 
movable chairs, csirts, and erjiiipiiient^ and use dense carpeting* 
Desk pads are nut tcHi successful, and arc unsightly. 

4. Do not pennit excessive mixing of carpet and utber types 
of floor surfaces, which greatly compianids the cleaning problem. 
It would be better tu extend the carpet to include all adjacent 
area,s ( Fig. 24)* 

5. For certain areas* consider carefully the flame cliaraclcris- 
tics of carpet. 

Ideally, carp<it shmikl be obtained in a fournc^olured Uveed, 
tight-luop pile of L'on.tinuon.s s^'iithetic filament, or a nylon-wool 
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Fig. 2^ Mbted L-arput typ^ providi: iuturp-iring treatment white kivoiding 
the probleiriis taf mixmg carpet with fini^bed {BefjnoMs, Smith ^ 

liiU.*, .Architf^ets, /odeioncr^e, Florida .) 


blend, with ;i pEk^ height nf about in on an iiraperrneable 
backing membrane. A t>^ical specification for a practical mate¬ 
rial follows: 
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FLOORING TYPES 

In addiHon to carpeL there are nunieri>iis uther types of flooring 
available now, and othei's P?miiig on the market regularly « There 
are so maav factors that relate to proper floor choice for [naiii- 
tainabllit}' that no geiieralizatioii cai^ be made. A review of the 
more regularly used fIcMjr h-pes (alpluibcttcally aiTanged) !>hoii]d 
be helpful. 

Asphalt Tile 

One of the least expensive of all floors is axpliLill tile^ but it 
is also one of the pooie.st perfoniicrs. The surface indents very 
easily and docs not recoyer^ such as from the pressure of chair 
legsi it is Lilso tpite susceptible to damage by soU'ents, inchiding 
some of the materiaLs used fur duslmop treatment. Hie resistance 
t[i wear is low. If resilient tile is to be u-sed, n much better 
investment is vins l asbestijs. 

Ceramic Tile 

Ceraniie tile is one of tbe n'kost durable and trouble-free floor 
surfaces available {Fig, 35 ft is idealK' suited for areas where 
a good dciJ of moisture fs present, such as in fiKjd sersdec or 
food processing areas, some chemicid tnanuractiiringn restrooms 
and locker rooms, shower and change areas^ liuiiidn' rooms, cus¬ 
todial closets, and swiniming pool aprons. Ttie cement grout 
hetwt'cn the tiles is much ratire porous than the tiles are, and 
therefore should be protected with sealers, just as would be used 
for terrazzo. On the application of such sealers, all surface resi¬ 
due should first lie removed From the tile, as otherwise the sealer 
may ncU adhere proi>erl) to that surface. Ideally, the grout should 
be [if a C!i.sJored variety, such as car^unel or gra\\ so that soil 
or the formation of mold are not so apparent. In wH areas, 
obtain ceramic tile with carhuniiidum iuibeElded h* avoid slip¬ 
ping accideiiLs. 

Concrete 

Oincrcte is probably the most eommun of all commercial or 
in dust rial flouring material because of its initial hnv wst and 
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Fig, 25. yijarn- tile car combiibP flttractivtnesa, L-ajrL* nF 
rtiaJntc.-naiHjL% and durability under heavy traffic enn- 
ditiniiL i AirnTritun Tiif Company,) 

durability^ [ts surface density and dtirabilit\' can be increased 
through the use of mt^mbraue seaJers during its itistallatinn^ of 
solvent or wulcr-emulsioii sealers in normal use, ur of densifying 
materials (ioeluding various chemicals^ riiineraJs^ and even steel 
particles), that add to its cost, during installation. Some ol the 
newer e|>nv-v-type pfetching materials perm it even thin sections 
of concrete to Ijc repaired successfully. Oiie form tjf cemerele 
has a coloration mixed in, altlnsngh this is never fill I v suctessful 
)>ccausc of fraflie patterns being fern led ns the surface of the 
concrete roughens. Painting the concrete is also nnt usuallv a 
good idea where iLere is my traffic at all because nf the great 
amount of time required to keep up its iinmarTed appearance. 
(This can be successful in tkiiler rooms and other machine areas 
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^^^here there Isi verv' little tr^c Imt a higli appetiriinqe is df^JiirenJ,) 
Ideal applicatir^ns rsf qc^nerf^tP flnciris ^p fur industrial areas, ware¬ 
houses, mechanical areas, storage^ uHlitj' areas, and iwker rooms 
and restrooms where higb-qualil}' appearance is not required. 
One of the advantages of concrete is that^ to upgrade its appear¬ 
ance, it mav lie covered over with such surfaces as ceramic 
tile, resilient tile^ or carpet. The use of abrasive particles can 
provide a nonslip surface, siiqh as in areas tliat are frequcjitly 
Or constantly wetted. 

Where a floor is to l>c hosed dmyn regularly, such as in a 
meat-packing or food-processing plant, the Ronr shimld be sloped 
a mimniuii^ of V 4 in/ft litr drainage. This sloping can be done 
in arca.'i or sections, making the working areas and passageways 
the high points, Alsu, skjpe Honrs away from stairways, doorways, 
elevators, and other openings, 

\Vherc floors are apt to become wet, avoid a steebtroweled 
finish on concrete floors^ a float finish uill lie much less slippeiy^. 
Concrete may also ermtain ncnisltp addiliveSj such as carbiinnv 
dum particles, w^hich are preferable to any sort of nonslip coating 
or co%‘'cring. (Ceramic tile and vinvl-asbcstos tile may also be 
obtained with L-arborundum particles enibcdded for anlislip 
purposes.) 

Use 31 waterjirooBng iiicn^brane under concrete flours that are 
pLmr<^ on grades this ensures slower and better curing of the 
concrete and keeps grrmnd moisture from rising through the 
slab, thus slowing surface disintegration and equipment 
corrosion. 

Cork 

Cork, being a specud fonn of w'ood, prorides 31 special t)"pe 
uf wood floor. Its principal advantage is its sound-absorbency; 
Sind to some, it is a ven attractive surface. It is, however, a 
difficult floor to maintain, and many errors occur in its main¬ 
tenance, such 315 the application of ivater. In practice, carpet 
prmides all the advantages of cork (other than Its unique ap- 
[le+irancc) at much more ect}riumk’al maintenance costs. Never 
apply cork tile to a concrete floor on or l>Eti>w grade. 
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Pg. 26 . Sliest viuyJ Honring is especially desirable fnr hospiLals as it 
eliminates cracks and crevices Unit might harbor ifertn-liideii stiiL (GoW- 
ijear Tire Rubber J 


Komogeneous Vinyl 

Pure viiiyl flcjoring^ eitlier fn sheet or tile form^ is mlhor expensive 
and is unt generally a good iiivestmciil exet^pt for problem areas. 
For sheet vinyl, this might l>e wliere there is spillage (Pig. 26); 
for tile Hoors, where Ehun* is very hea^'v traffic and considerable 
soilijig. Contrary to manufacturers" reeommeudatinns, pure vinyl 
should lie given a flfinr finish for protection and best appearanee, 
except in the most lightly trafficked arcaSi Minimum thiekness 
should be in. 

Impregnated Wood 

A ness' generation of wiaid floors involves the iinpregnatiDii tif 
the fibers with plastic materials such as acryOie. These 
aerj Ik/wEKJd floors, for exampiej are l>eiijg success Fully used 
in shopping center malls, buikliiig lobbies, and other heaWly 
trafficked pub Lie areas. 1 he further de^'elopmejit of the^e mate¬ 
rials will see their greater use in the future, as very' little rnainte* 
Uni-Tiee is required. 
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Linoleum 

Tlip printiipal adT."antage of linulcmn Rnoring is its low- initial 
Lijst. It also eliminates the joints found with resiDent tiles, which 
is an adv-antage where moisture is present. However, its appear¬ 
ance leaves a great deal be desired and it is not iiormallv 
used except in low-class situations. 

Marble 

In theory- marble should be a good flooring materiaL just iis 
terrazzo is. In practice, however, the forniatEnn of traffic patterns 
and cither problems provide an une>^en appearance that is diffi¬ 
cult to Control, Further^ cracking due to building settlement 
or damage to the flt«jr is unsightly. If the appearance of marble 
h desired^ consider it for wall material. 

Mosaic Tile 

Dec'Orative mosaic tile, a fomi of eetamic tile, can provide an 
cxtrt'mcly attractive yet vcr\' durable sinrface for heavclv 
trafficked areas, such as vestibules^ entries, lobbies, and ground 
floor corridors. (Sec Fig. 27.) For best service and lowest niaiiite- 
Tiance, the portland cement grouting should be properlv sealed, 
or a grouting of synthetic plastic material may be icied. In either 
case, the grouting should be colored to blend in mth the color 
nf the mosaic tile. 

Plastic Laminates 

A variety nf door covering materlal is availabk that consists 
of nunieroiis films uf plastic (srich as pnl\"[iTethane) applied 
on a concrete suliHcjor^ Some intermediate layers can be speckled 
or mlorcd to give an attractive api^earance. and the final lop 
surface left in the desirctl condition of sniLi^jthness or roughness. 
Although the tlieorv' is e’^cellent (providing a smootli, continuous 
surface witliuiit cracks or joints, resistant to stains and chemicals 
and easily cleanabk"), in practice the result?^ have been mixed. 
Much of Uiis h:is to do with the skill of the applicator, but 
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Ftg, 27 f □rt'DT^tjve riKisaic tile, 4iimhle and easily 
cieAiied. ^hii pffeni umnercnis design pMjfihilitie-s in¬ 
cluding compatihilily lemP;SO. [American Ofcaa 
TiFr Cntnpan^.) 

much also has tn dt> with tht* type of traffic tmd area iii which 
this uiatcrial is applied- For example, in a great in any cases 
it jsi necessar>^ to use a pokmer finish to jjive proper pruteetion 
and appearance^ hut if this is necessai}^ then the eiq^ense of 
the floar is unwarrsinted, since the claim is that the Boor need-s 
no finish. Ill other eases^ the Boor has worn to so granular a 
surface that it soils much tors easily. In still other cases llie 
surface has been so smooth as to be ttxi slippery. It is reccim- 
mended that such floors be considered for only vciy^ special 
applicatioits, such as where bacteria coiitrol Is a problem, and 
oidy then where a reputable and skilled installation contractor 
is available. (See Fig. 28.) 
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Rg. 2fi. PIdsUc ImninuU- 0OOT5, such as this dear epoxy 
resin wiih ceramic finKl-qijaitx chipi, provide a imJ' 
forni sniiface free of cracku and crevices. i H. B. FuUcr 
Compant^. ) 


Plastic Tile 

Of ctinsider^ble interest is the continueci development nf plaitie 
tile that is Hternlly maintenanceTfee, a mineral malerial btmded 
in nn acrylic base. This materiji is availahle in a vaiict}^ of 
ctHors anci slzcs^ such as 18 Ln+ 34 in, and 36 in sqnare. It has 
a thickiie.ss of in, and a preeoated adhesive bitkiiig; pR^fer- 
ably it is installed on lop of a siinxitb. steel-trovvi led concrete 
subfloor. Rather than butt^jointing, the method by which resilient 
tiles are U pically iiistalleci it comes provided with an approxi¬ 
mately 8-in-wide sLlicone filler between ihe tiles. The materLi] 
is quite nonporoies, and finishes w^iJl not bond to its siirface+ 
Tile only cleaning that is required Is %vet or dry* cleaning for 
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rfmaviiL The inateniil is aii excellent choice for pedestal 
floors, such as are used in data processing areas. (The wiring 
lieneath pedestal Botjrs is easily damaged by the large amount 
t]F nioisttire tvpicsiliv used in scrubbing and waxing oUier types 
of floors.) As prodisction costs tontiime to decline, and wage 
rates increase, unquestionably this tj-^p^ tif material wull see 
greater and greater use in various types of areas. 

A similar mate rial is made for use in restrooms or other areas 
w'here ceramic tile is usually found. Installed with a p>lyurethane 
grouting, on qumplotioii it forms a seamless Installation and the 
floor mav be used immediatch' after application. 

Rubber Tiie 

One of the most expensive resilient flooring materials is rubber 
tile. Its principal advantage is durability and ease under foot. 
In most cases^ however, anotlier t}'pe of material will he a better 
choice. 

Stone 

Stone floors - and brick floors as well—provide an extremely 
durable and handsome appearance {Fig. 29). Stone floors, espe- 



Fig. 29. Slone floors, when property prolfcted abrasion by ^aiKl, make 
4 ±trJctivL% durable surfaces, even for lobbies. 
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Rg, 30. WTieie Btt^rtc &r Lx!r£mik w ^iihjct^trd Cn LiTTTri^qvp jriiitpriats, an 
ejKwy groitr should bp tiNcd. ( ff. B. rtrWi^r Corupdri^.) 


LJolly those having a rough surface, provide good service as 
soil-fOtritpTTienl areas. Tu avoid dusting, and to eiihaiite apijear- 
ajice^ stone iind Ijrick ftours iiiav be siitx*cssful]y sealed, such 
as with polyurethane or vvaler-emnlsion sealers* Cot>d choices 
for such floors are vestibules^ lobbies, patios, lounges^ and restau¬ 
rant areas, (See Fig. 30.) 

Terrazzo 

Although terrazzu has a rather high initial cost, it is one of 
the most durable mid attractive of all floor materials. If set on 
a firm fouiidatitm and prtjvtded with a suiflcieiit uiini|>tT of 
divider Strips, it is virtually indextractible if it js pmpcTly main¬ 
tained with a surface fliiish. The surface is approviiiiatdv 70 
percent marble cl lips and 30 percent portland ceniciit and does 
need a seider^ or finish, tf> prutect its [Xirous structure from 
staining and soils. When grinding the terraTT/i, it is important 
that the divider strips be gTOiuid quite flusbt since if they are 
allowed to project even a small amomit above the surface they 
will provide a cemstant problem: It is extremely difficult to clean 
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such a suifac^H Td minimiztf teirazzo floor cane, avoid very light 
colors; preferably, use mivture.^ of colons. 

Travertine 

A special ty'pe of marble is travertine, a variety^ found mostly 
in Italy and which presents a surface that has innumerable cracks 
and crevices. Althougli providing an initially rich appearance, 
it is literaily impossible ttj keep the cracks and crevices clean; 
attempts to wash or wa-x such a floor simply leave all the soil 
in the fissures. Users of travertine flooring material must accept 
the fact tlmt only the top surface will in any way be clean. 
Certainly In anv tvpe of health care area it !^hould he completely 
avoided. Synthetic traverti ne is aval table as a variety' of vinyl 
flooring material—as if the original were not bad enough? Ono 
solution to the problem for botli the marble and the synthetic 
vinyl travertine is to have the cracks filled hv the nianufacturer 
svith clear epozn.' resin. This filling dues not detract from the 
appearance but it dws provide a uniform surface that may lue 
easily cleaned. Some bank counters of this material are aertially 
smooth enough to write on. The uie of travertine marble for 
wall covering and other vertical surfaces is much more 
sticcessfuJ. 


Vinyl Asbestos 

One of the most successful and widely used of all flooring mate¬ 
rials is vinyl-asbestos tile. Typically available in *£ in tlnckness 
and in 3- or 12dn stiuares^ it can be nhtained in a great variety 
of colors and patterns. By all means avoid tUc that is embossed, 
groov^ed, nr physically striated; it is literally impossible to maintain 
these types of tile, m matter what the material. The middle 
range of colors^ such as mottled or striated tan, maroon, and 
green are easiest to care for; the dark colors tend to show all 
particles of dust, while the light colors show everv scuff mark 
or rubl>er bum. {See Fig. 31.) It is espetiallv desirable to choose 
a patten] that includes a number of black streak marks, as this 
tends to hide cigarette bums and rubber heel marks. 
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ng. 3L The two a-r^as ol vlnyi’'fliih€!ittM Butir are |^q 1 , 1 al]y soiled. The propef 
fl<K>nng tJiutce is obv'icnis. 


Wood 

Despite developments in many types of synthetic Hooring mate¬ 
rials, wood fifjors still have a nnmber of advantages. In general, 
planked floors are to be avoided (except for gjTnnasinms) as 
any shrinkage or expansion will give difficulties. On the other 
haricb parquet flours made of short lengths of wood (tj^picaUy 
forming squares of 9- to l2-in size) do not have these disadvan¬ 
tages. Such floors, properl)' scaled and maintained (walh strict 
avoidance of large quantities of water) will give long servicer 
Some parquet flciors have been in ctmtinuou-s use for years 
or more and still have a rich, attractive appearance, ThcLr princi¬ 
pal disadvantages are sound roflectaticc, aud the fact that a 
scratch nr a groove leaves a permanent scar, 

ELEVATORS 

Elevator Icibhies are some of tliie most heasnly trafficked areas 
in any facility. The most important factor is adequate size to 
prevent damage to and deterioration of surfaces from overcrowd- 
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Lug. Under such <x>nditi(>ns, the dur^ihilih^ of stirfiiees Ls ver^' 
Liiiporianh and special attention should he given to floors and 
walls as especially discussed both earlier in this chapter and 
in Chap. 5- Waste receptacles and cigarette urns should be 
located between evcrv^ hvo elevators, an lioth sides of lire eleva¬ 
tor lobby. 

At least one elevator should scrvT all floors, indudiug the 
basement and the roof tar poiitliouse area. Do not omit an eleva¬ 
tor even in a hvo% three-, nr fnur-storied building. It is necessary' 
for transfer of equipment from floor to Rmr, moving of furniture, 
and the like. 

Cheek that the elevators are of the proper siae to accoinmodate 
the erjiiipment which rnnst be nirpved from fltHPr to flocjr, such 
as earls, automatic senibbing machines, beds^ equipment^ desks. 

The most practical elevator door is a plastic-laminate material 
recessed into a stainless steel framing material, facing both into 
the elevator and nut to the elevator lobby. If only one material 
is to Im.^ used, use stahiless steel, although scratches tend to show 
up on such an unbroken surface. Avoid painted, wood, and 
bron^nf elevator doors. If, hfnvever, doc»rs other than thE>se recom¬ 
mended are provided, then install stainless steel or plastic-lami¬ 
nate kick plates on both sides. Consider the possible advantages 
of having a rear elevator door at selected levels. On occasion, 
using an elevator as a section ai coiridEir for the mswemetit 
of Isirge equipment can save making niaav turns and causing 
considerable wall datnage. 

The ideal ele\'atDr floor is car|>fi:^ cons i-sting of low, dense, 
hard pile; looped svnthetic fibers, and mixed, tweedv colors. 
PreferEibly, the carpel should be rectangular to peniiit rotation, 
which will considerably lengthen its life since most of the wear 
occurs at the eiitri. area. It mav be desirable to use a screw-dow'n 
metal nosing and/or grrammets to pre%etit a tripping hazard 
nr itn unsightly appearance. Where esuts and fither wheeled de¬ 
vices must l>e used, carpel may not be the l>est choice if these 
items are heavy % in wfiich case a ceramic floor witli neoprene 
dividers should he ctm.sidercd. Another gotjd choice would be 
a synthetic iriEiteriah The most difEeult ele^^ator fitHir to maintain 
is resilient tile; eveiF with a great deal of dry' mopping^ wet 
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mcjpping, wuxing, and huffing, a resiii<'nt floor wiM vv<?nr nut 
rather rapidly and iiormaJiv will be unsightly. 

A good alternate to caqjeted elevator floors 15 carpet squares. 
These are available either in synthetic carpet fiber (such as 
nylon), mohair, or synthetic textured surface such as polypro¬ 
pylene. The advautage of the tiles, which are usually IZ in 
scjuare, is that they can l>e movedt either for cleaning, or to 
elinimate traffic patterns which vvtQ have been formed, and the 
most badly wcim tiles may be sinip]\' discarded and replaced. 

I'he ideal elex^ator svall is made of plastic laminates, such 
as Miearta or Formica. Railings and grab bars should be stainless 
steel (aluminum niay discolor clothing). Carpet should ahn be 
considered for elevator walls; the glued-oti types are easily re¬ 
paired using the ''cookie cutter" systenn Walls should have hooks 
at the top in at legist one elevator in each building St* that protec¬ 
tive pads can be hung when moving equipment or cumbersome 
fiirtntiire, 

N{jrmal!y, acoustical control is not necessary for elevators, 
especially if the floor is carpeted. Tlie ceding should lie simple, 
such as finorcsecEit ligliting behind hinged plastic panels. Avoid 
intricate egg-crate louvers or screenings. 

A IZO-V electric outlet shcmld be provided in each elevator 
to permit ease of maintenance, l.inth custodial and mechanieal. 
With such an outlet, the interior of an elevator can be cleaned 
without putting it out of seriate. 

To prevent the elevator fl>uor from becojiiing a deposilorv for 
litter and cigarette liutts, provide a walbmniinted cigarette 
um/waste receptacle combination unit. This provision should 
W cleared with the local fire marshall and building codes (simi¬ 
lar tn the application for staimells). 

In uistallations where a iiumljer of errors might be made in 
elev^ator floor selection (based on experience factors), or ill a 
building frequented liy children, some of svhom regularly push 
the buttons fur all floors as prank, a remedy exists in the 
design stage: elev^ator cab controls can include eorreetion buttons 
to "erase” floors which have been selected but at which the 
rider does not wish to ship. Under these c<mditions+ the use 
of csorrection buttons will eliminate a large enough percentage 


ao Building Desian for Ma^ntAinabjlirty 

of stops Hind starts to have an effect on iiiamtenaiict^ and operat- 
iiifT costs, and certainly on ctiinplaints and public relations* 

1 la\int; a large freight elevator available can save iiimiiTierablc 
mincir—and mafor—damages to %valk. dot^rs, and stairs caused 
by moving furniture and ecjuipmepl. It might also avoid some 
nasty accidents. Speed is nut imptJitant^ and consideration should 
he given to a hydraulie elevator for freight handling where only 
a fevv floors are involved. A freight elevator should ser^'e all 
levels, iiieiuding tJie roof. 

Tty‘ to place the freight elevator so that it is easily accessible 
from the nutsidc of the building, thics avoiding the need to 
bring heavy or bulky items through the building and possibly 
damaging it. Specifically, trv^ to avoid the necessity of moving 
furuituie^ ef|uipmfmt, garbagCn or the like over finished floors 
such as carpeted areas or resilient tile. The freight elevator might 
he next to the loading dock, with a door opening onto the dock 
as well as an op|30site dcMir opening to die iuside of the building, 
A lioldiiig or receiving area adjacent to elevators is important 
ill order tii permit the use of the ele%^atnr at the proper time, 
without crowding or damage. 

Each elevator shaft shnuld contain lights for inaiutenance^ 
inspection, and cleaning. Elevator-shaft walls should be iis 
smooth as possible to prevent accumulation of lint and grease. 
Shaft pits should 1 h! vv^ell lighted and should contain a conve¬ 
nience electric outlet. Tlie pit fln^sr should Ise smooth, trowded 
concrete to prcH'ide for ease of cleaning. 

The elevator control room requires enough space to both hold 
and maintain the proper equipnient. The room should he well 
lighted itnd ventilated, and the fltinr area kept free of electnc 
conduits, 

STAIRS 

The poorest material for stair treads and landings is res Hie ut 
tile, such as asphalt tile and vinv! asbestos- It wears rjuickly 
and is extremely diflic;;n1t to keep clean and finished. A successful 
material for the treack and risers is precast and ground terrazzfi, 
with carbonindnm nosing strips properly ri!cessed. Jf the landing 
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Fig. 32. Wlwre carpet is to be ifcsed on stairs, a mnlded nosing shou^ be 
used tti livnifl e^cessb E carpet wear. 


is tcrraz^o^ hiiwever, it will require cuustderable care, (t is 
belter tcj make the landing of another material such as carpet, 
especially if the carpet tan be remos'ed for cleaning elsewhere. 
Such a use of caqjet prevxdes good soil entrapmentt similar 
to that used in an elevator, and eliminales soil transfer from 
ono floor to another. (See Fig. 33.) Another good tread anti 
landing material is formed rubber, which looks very^ nmch like 
a waffle-grid pattern. The n^aterial wears well and keeps a good 
appcni ranee without much niainteiiauce, espeeiallv in the brick- 
red coloration, hut of course periodic dr\' and \cet cleaning is 
required, although finishing is not necessary. 1'he use of carpet 
for the stair treads themselves is not a good investment, and 
typically should he reserved fur e.xecutive or highest-qualitv situ¬ 
ations only. When carpet is used on treads, it should be laid 
In ,sueh a way that the pile tows are diagonal to the line of 
the tread, avoiding opctiing up the pile as it bends over the 
edge of the tread, w^hich leads to very rapid wear; or better, 
provide a nosing of another matedaL Avoid hluestune, slate. 
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33. VfTiiie-aM-wlilte l^rrirao 15. nol imitablc as a jdainv-ay matt-rfaJ. 


and inarblL\ sincp ure soft niaterials and ijuiL'kly develop 

ctiplike wear spot^ that are liazardcjLis, (See also Fig. 33.) 

The inside of ihe stainvells slinuld be finished in such a 
that they do not require periodic redecoratuif; or excessive attcu- 
tioii. Handrails shtiuld be made of stainless steel or alnmiiiuni; 
wood requires tix) much attention^ brass requires polishing, steel 
re<|uires painting, and some otfier materials are eitJier loo fragile 
or ton expensive. Stairwell walls should he either plaster with 
a gloss enamel exjating hsr casy^ washing, cerrainic or epm^-coated 
w'hcre there i$ a great deal of traffic and potential for graffiti 
(sucJi as in a public school), or covered with a heav^-duty 
vinyl wall covering. Stairwelbi with a nahiral brick finish are 
al.so practical and give the architect an opportunitv to hruig 
the outside "inside.” 

Handrails should be firmly anchored so that they will not 
work louse. KalHng posts should not be anchored in the treads, 
as they are difficult to trlean around* but in the sides of the 
treads or^ where possible^ in the walls. The design should not 
permit the use of the railings as a ladder for children to climl}^ 
or for adults to sit on; further^ their design should prevent catch¬ 
ing one's; finger in a space of diminishing size and should be 
free of sharp edges and comers. Handrails should be continuous 
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where possible. WTiere wTought-irun roiiing-'i are to l^e used in 
stairs, balconies, ur other areas, they should be provided with 
a plastic or vinyl coating to eliminate finger markings and nist 
imd to simplifv' cleaning. 

Do not allow any space between tlie stringers of stair runs; 
the vertical shaft that this creates permits objects to be dropped 
down it 

Lights should not be located over the stairs themselves, as 
tlien their replacement and cleaning becomes hazardous. If lights 
must l>e located in the ceilings then they should be over the 
landing, but preferably the lights should be in wall-mounted 
fixtures which can be reached from the floor for e!caning or 
relamping. 

A wall-mounted combination cigarette nm and waste recep- 
tiicle (ur two separate devices) should be installed on everv- 
stair landing to prevent the landing being used as a refuse collec¬ 
tor, 'llie use of cigarette ums and waste receptacles in stair 
landings slioold be approved, as to both tv'jie and location, by 
the loc^al fire marshal and any building codes that are applicable. 

A standard electric receptacle should be installed at every 
stair landing to make ade(]uate mainteiiancc possible. 1 he outlet 
will be used for floor-eleaning ecjiiipment, wet or dr\^ vacuuming, 
wall washing, hand drills, and so forth- 

Do nut use stsdni of less than three risers; use a ramp instead, 
with a gradicut not exceeding 1 ft in 12. OlhenvisCp provide 
a ramp olougslde the stairs for equipiiieut and furniture moving, 
and for the use of wheelchair workers or visitors. Heavy safety- 
tread edges should be provided, typically using carbomnduin 
strials or impregnation. 


CHAPTER FIVE 


Walls and Ceilings 


The higher one goes above the floor, the less important mainte¬ 
nance, and iJierefort: di'sign for nuuiiteniiticc% becomes. In nrder 
of imptjrtance one would increase front ceilings to upjX'r walb 
to lower walls to floors. But this is not to say that walls and 
ceilings are not an important aspect of Biis subject and deserving 
of sericius ciJnsidcrEitinn. 


WALL COVERINGS 

Vinyl wall coverings can he an e?sccllent investment as tliey 
eliminate painting and their cleaning is v^erv-' simple, with tw^o 
big ifs. First, a pattern must be selected in a licavier-weight 
vhivl that is not too dccplv^ or sharplv embussEfd (Fig. 34)^ 
If the crnlxi^sing contains h number nf sharp crevices and cracks 
(such as in some grass-paper patterns)., then soil will lodge 
in these crevices, and atleo’ipls to wash it ufi will result in em¬ 
bedded soil, a ven^ inisightlv appearance, and a great deal of 
lost time. Therefore, a pattern should be sek^tted with an cm- 
Ixissing consisting of smiHith cnrv'cs. Second, installation is verv^ 
impirtant, and any peeling or gaps left betw'cen siiceis of the 
film will create difficult)'. Further, if the wsdl surf act' is not prop¬ 
er 
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Fig* 34^ Thisi mfittlcd-pattern fobric-bacted vjnyl wull cov¬ 
ering will hide Ettiain^ and soils, yet is eiisily elennable. 
f -Sin/tI'etifor {]ompariyt Div. S'ational a^p.vum Cfiiirrjpcifii^. ) 


^rly prepared^ bleeding of mas He ur utlitT chemicals can ruin 
the sinv] snrfat^. A small extra quanHt) uf the ^inyl should 
he houglU initially to repair tears aaid nthcr damage. 

The tise of wallpaper is practical principally for an area which 
involves a low density of traffic. PlastiLHLxiatcd paper provides 
the most durable, cl can able surfaces. Foil papers are easily cican- 
alile but arc also easilv tom or scratched. NhitiinJ-grass papers 
prt^sent a coiiibiiiation of continual problems. Flocked papers 
require regular vacutiining to avoid a dust budd-up. 

Avoid such impractical wall coverings as builap, natural-gr^iss 
piiper^ and felt. Epoxv wall coatings provkle a snuoth^ ctintiniv 
Oils surfato that gives good light retied a nee, cnlnrfnl appeanace, 
ease of cleaning, iind a siirfflcc that is difficult to write on. (See 
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Fig. 35. An cpoi;)-' finish con^nerts a canc-rete 
block wiill inip an maintained ^urfajpc^ 

that rciists graffiti aiid vandalism. ( Me- 
Dou^aU-Btifier Cennpan^, J 


Figr 35,) Installutiom i>f ctiiKirele block, oftcu chosen for a ven-' 
low initial cost have re^snUed in extremely u[isif;htK^ conditions 
aher just a few months of use. A good folutioii to this prohletn, 
either at the tiine of Iniiia] coiistmction or later on if ncccssan , 
ij raating with an epoxy resin at least up to a 6-ft height. Ac¬ 
tually, aji epoxy-cuated wall provides a more sanitiiry', cleiUiable 
surface than a glazed-block wall because of ibs cuntinucnis nature. 
Caution: Do not put epoxy coatings nn drv wall since when 
such a wall is punctured the repair, patching, and refinlshing 
is very^ troublesome. The epoxy treatment m descril>ed is most 
satisfactory on plaster aj ctmerete block. Further^ the slandiird 
or bghtCT colors are more durable than the darker "decorator 
colors.” 
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CIoss enamel is the only pttint that wTnbinfcs durabilih^ good 
light reflecEaute, and a lough surface, with complete washabilllVL 
semigloss enamel hiis these characteristics to i\ more limited 
cjcterit. On the other hand, the Hat paiEits, espCLialh- the latex 
varietiesj although eiis>' to appiv and initiidh' good economicalh% 
mark easUv arid are diffi<nlt to dean, Tvpicallv the latex-painled 
wall is repainted innch more frequently than the enamel-pninted 
wall. On the other hand, feature strips and dado color breaks are 
to be avoided. Fur walls, and other surfaces as well, a\'uid 
paints that have Ijecu mixed to ordcr^ iis the diipijcation of 
the color mav hecume difficult of time-ctjusiiiiiing. Standard 
paints are now available in such a tremendous variet}^ of shades 
that they should be suitable for all bul the most extreme 
conditions. 

Maii\‘ interior decoralors have tliouglitfully decided tJiat arl 
reproductions provide h 1 colorful and beneficial ^'ulue in such 
bulldirigs as hospitals, schools, hotels, colleges, nursing hEinie.s, 
public buildings, and th(‘ like. The problems associated with 
frames, their repair, painting, and cleaning, are completely 
avoided w'hen a reproHLlnction is enclosed in plastic. In this case, 
not only can tlie surface be quickly and safely cleaned: with 
a dusting eloUi ur a Janip cloth^ but the reproduction can also 
be easily handled wilhuut damage (removed for ^vall w^ashing 
or transfeired to another hscation). 

Iei rooms where wall hangings are frGC[Ueiitly used and 
changed^ such as in a c-onference room, sales display roiini, or 
art .studio, it is desirable to place a strip—on vihich hangings 
can be affixed—along the full length of at least one wall, approsi- 
rnatelv 78 in above the flour. \\'here tapes wOl be used to attach 
the hangings, a stainless steel strip about 2 in wide is ideal; 
%vhere thumbtacks are to be used, a cork, rubber, or similar 
strip shoidd be proxuded. idealh', a strip eomljining these eharac- 
terisites would cover all couringeneies. 

If lighted paintings are to be hung, such as in a boardri>i>ni, 
an outlet should be provided ioz eueh at a fitbin height, and 
all these lights should be eotitrolled from a single switch* 

Pro\ide for the location of bulletin boEuds in service lueas, 
but avoid using them in traffic areas. 
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WALL MATERIALS 

Cl^Lzed Hie provides iin extremely high qualitv of will surf ate, 
although its first cost limits it to such specialized areas as food 
processing, pharmaceuticals manufacture, eerlain hospital areas, 
and tlic like (Fig. 36). It should be borne in miiid diat the 
cement grout between the tile is (*f an entirely different, porous 
stmchifc, and. to meet the high conditions of the tile itself, 
it sJiould be sealed properly, such as svith an epoxy resin—or 
the tile itself should be set in an epoxy grout. 

Althougli typically considered to be a luxury material, wood 
paneling can actually be a low-maintenance surface, This is espe- 
ciiiilv true when the wood has been treated witli a baked-on 
finish or plastic surface, It is of great importance tfi equip furni¬ 
ture 50 that the [lauding is not scratched b>' the mosiug of 
chairs. Where a good deal of eqni[wnt'nt or furniture movement 
is anticipated in a paneled area, a dado at the proper height 
shmild he instidlcd. Where the appearance is acceptable, the 


Fig, 36. Ceramic wall iurfacm TEiist ilaiiiagp and soiling, are cosily 
cJcnnpd. { AWtt ^ RalKson, Atchitectu, Atlanta.) 
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Fig. 37* Fused pJastis: finish nn tLmnerrd h 4 irdb[]arTl pro- 
the of insrhle ivnthoul it^ parodty and 

{Mn#r>nTfe .) 


plastic-covered ww)ds iire pr^Ferabk because they can be wiped 
clean with a damp cloth and they resist scratching and other 
damage. (See Fig. 37,) Fading of vvpod paneling will become 
noticeable if it is not protected from direct sunlight. 

The maintenance cost of plastered ajid gi.'psuin wall hoard 
avails, other than for a very lightly trafficked and used area, ls 
high. Frarii the stiffacc .\'tandpamt, regular painting and washing 
is mcessartj. Tlie w^all is easilv damaged mcehanicallv, and a 
good deal of time may be required to patch grooves, scratches, 
and broken corners. The very act of this patching, invohing 
wet patching materiid, and thefi. after a time, repainting, intru- 
duces opportunities for further damage and soiling. Wliere possi¬ 
ble, then, more durable surfaces shcsuld lie usetk such as plastic, 
stone, ceramic tile, or brick. Concrete block may also be used, 
but should be coated witli epoxy resin to prevent marking and 
soiling. 
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Fig- 38- Baki?d pname] fm can Irw a pTBcticaJ waJI 
surface m dami:(rorles. (H, IL Rohert^on Company.) 

Steel-endineled walls provide durable vet cleanable surfaees 
in scletted locations. (See Fig. 38,) 

Cracks in plaster can be avoided if care is taken to locate 
casing l>ead-s at fcrminatiiig points sncli as against windows 
and d{»oT janibs^ using back-to-back casing beads for control 
joints, and using such beads wherever there is a change in 
the substrate material. Doorframes should be of the wrap-aronnd 
tvpc so that cracking dot-s not occur iie.rt to the frames. 

Plastered wall corners provide the greatest resistance to dam¬ 
age where the plaster is finished to a quarter-round metaJ corner 
rather than to a relatively sharp corner angle bead- 
Cymnnsium walls receive a lot of abuse, and are ts“pically 
covert^ with handprints—and footprints^—from athletes and 
others. These walls should be prntec:ted by imperxitius materials. 
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Mich m epoxy resin or ceniiiiic tile, up to the height of the 
doorfrjime. W’Jiere walls are to receive tlie iostallatioii of net 
or giifne ties;, provide solid, hea^^ * anchor bucking. 

Do not use gypsum vvalJboard that is less than in thick, as it 
would be too susceptible to cLimage, Preferred ore two cjr 
two tH-hi panels glued together uitJi {jverlapping joints. 

There are numertnis considLration^ when it comes to the use 
of concrete block for walls. Here are some of thein; 

Ir Rl^w- concrete block, of course, is the least expensive 
approach, but this verv^ porous, grainv' structure deteriorates al¬ 
most before your eves, beLoming dirtier and dingier, and Ls 
verv' easily and permaiientlv damaged bv all types i>f marking 
instruments. 

2. Painted concrete l>iock is an improvement, but the right 
type of paint must be applied ciirefnlly to secure atUiesion, For 
high-quality ap|xarance, frequent rcpaiuling, as well as spotting 
and wa.shing, is necessarv'. 

3. Much more durable and attractive than painting is the 
coating of the entire concrcte-bltK’k wall, including grout lines, 
with an epoxy resin. The resulting surface is almost glazed in 
appearance and can be made quite colorful. It is casv to clean 
and difficult to mark. 

4. Glazed block can be purchased, but this leaves the ques- 
Hon of the grout lines. Epoxv grout helps to solvT this problem. 

5. Where the design includes an outside corner, such as 
xvliere a corridor tunis. rouuded blocks should be used, because 
sharp concrete-hlcK:k angles arc easily damaged. 

a Be sure that a molded cove base is applied so that the 
bottom portion rd the coiicrete-blnck wall does iiot become soiled 
through the use of mops, floor machines, and .so on (Fig. 3S)* 
If a halfbloek (4 in high) ls used on the liottfim course^ then 
a 4-111 ci>ve base will overlap the first grout line, leaving n groove 
which collects dirt that is almost impossible to remoiT. In .such 
cases, the half-block should Etther be placed at the top sif the 
wall, or a 04n cove base should be iiistallefl. 

Attempts to face ele\alor-cab interiors with metal walls have 
been largely unsuccesxfiib as these are eo-silv damaged by 
scratching, nr even bv being written on with certain Uq>es of 
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Fig. 39. The fowpT portioTJ of ooiictcle lilock wnlh wiH 
become black with hkiI imle:is protected fay a cjofve 
base. (J-JVf Compnn^t if 


markiQ||{ peius, I'he mcist successful ele^'iitur wull —reSistsLUt to 
most damage and easy to clean—is the high-pressure laminated- 
plastic materia] such as Formica or Micarta—aiid fortunately 
these materials are relatively ineKpensive in comparison with 
metal. Carpet for wall surfacing in elevatcjis is also being used 
successfully^ especially where the walls are subject to damage 
from cartSp and so on. 

Cove bases of vinyl or rubber are an absolute must; wood 
bases should be avoided. %Vhere walls are installed without bases 
(such as paneled walls or marble), invariably a soil line will 
form on the lower few inches of the vi^b-caused hv mop and 
floor-machine marks. Even the rubbing along the wall of a 
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treated dusting mop will lej.ve Jinch marks. Actually, cove bases 
should be considered a part of the floor as thev are properlv 
lustalied at the time of floor iustatlatloii and also cleaned while 
the floors are cleaned. Cove bases should not receive finishes 
Or sealers, however. Carpet baseboards made of the jsame mate¬ 
rial as the flooring itself .should be considered for carpeted areas. 
Ideally, baseboards should be recessed, with cove (rounded) 
comers. Baseboards should be 6 in liigli in corridors, 4 in high 
in other areas, and provided with a backing in the wall to prevent 
wall damage from floor machines^ carts^ and other de\nccs, if 
die w-all is easilv damaged (as thin wallboaTd)^ 

Because lobbies are siib]ec:ted to so much traffic of all kinds, 
special attentinn should be given to the wall treatment. Polished 
stone, granite, or marble, provides ease of rnaintenanLe with 
resistance to staining and dannige; wall siirfaccsi here should 
e.vteTid to ceiling height if prxssible, 

DESIGN FOR WALLS 

^Vriting on walls is simply human nature—CKcavadons [if die 
Egyptian pyramids have disclosed graffiti! And the question is 
not one uf changing human nature but of establishing conditions 
that disetmrage this acti^itv. Cralfiti e;uu]Ot he eliminated com¬ 
pletely, but it can certainly be controlled and reduced to a mini¬ 
mum amount. While much can be done in the operational phase 
{rapid rennwaJ, prosecution of ofienders, and the like) still more 
can be done m the design sstage. Of greatest importance is illumi¬ 
nation, graffiti is sharply reduced where ilhnninatinn is height¬ 
ened—as, for eitaniple, when the illumination in a restroom is 
increased from 30 fc to U)0 fc. Further benefits are achieved 
through the use of bright and cnlurfu! paints and wall ctiverings, 
as well as materials that are difficult to write on, such as plastic 
laminates, glazed ceramic tile, epoxy coating^. By the \vav+ do 
not waste iiionev on signs or posters. They simply do not get 
results. 

Insofar as possible, avoid indentations, projections, crevices, 
recesses, pilasters^ and other wall features that break np the 
smooth surface. Noi oiilv is additional area created ^vhieh must 
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Figk LliilcBS walli an.*^ ccintiniiouNi indiP^ntnUoiiE wilf harbor soils and 
retjulre hand cleaning. 


|>e inaintuined and pain tod, and niany more corners produce^l 
which may hectic damaged, hnl such a w;ill may invalidate 
the use i>f a wall washing machine and require manual cleaning, 
as sho^^^l in Fig. 40. 

For heavily trafficked areas, prnsidc a minimum width of W 
h for tfonidors in order to avoid wall damage, Where passage¬ 
ways or other areas are subject to a goi>d deal of traffic by 
vehicles and carts, normally a gcMid deal of scuffing, scrapings 
and gouging of the walls Is seen, This is best avoided by provid¬ 
ing either a concrete wheel curb or a guardrail to protect the 
walls from damage [see Fig. 41). Consider rnuuded corners 
in lieavily Iraffic’kerl intersections, This also proxides for smoother 
Ftnv of traffic, less %vall damage where carts arc used^ and im¬ 
proved safcis'. 

In a steehframe building, use of prefabricated walls eliminates 
the cracking induced in solid msisoniy walls when thermal 
changes or other shock cause stnictiiral inovement. 

The consideration of movable partitions is principally a cjucs- 
tioji of liusv much change is anticipated. The cost usually bah 
anc^'S out Iw the time the partitiun has bccti moved three times. 
A general approach tn Moving this problem is in the "office-land- 
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Fig. 41 ^ 111 involving veiiicular traISc, LoliiniTis reqidre comer pro* 

fettion. (Pfiti;/(ng Companyr} 


scaping” eonccpU which ix^rmits a pcrmaiiciit lotution or Tegular 
movement at imlv itnminal cost. 

Where a gcMid deal isf fnniitiire niovenicnt and materials han¬ 
dling is expected, to prevent excessive scoring and damage con¬ 
sider the use of steel or stainless steel comer guards for walls 
and coliunns {Fig. 42). The giiiirds themselves should have 
rounded comers rather than shx^rp C'omers. Practical formed-plas- 
tic guards are now also being marketed. 

Fire extinguishers should lie enclosed in recessed cabinets 
uilh flush, easllv openable fronts. 

ACOUSTICAL CEILINGS 

The purpose nf acoustical ceilings, bv the delinitioii of the name, 
is sound controh Optimum selection would be ol a material 
that provides a uniform level of sound control throughout the 
life of this ceiling, as %vell as good appearance vAithoiit an undue 
expenditure of time in its maintenance. Unfortunately, mtist 
acoustical ceilings do not fall inhj this desirable categorv. There 
are a few examples of acoustical ceilings that can l>e cleaned 
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Fig. 42. The roils pDotecl witLs fn^m dAnioge by cart? and i^-Kecltibairs, 
wbik- aka providing a signiGDaTit snfet>' factor Eor huspitaJ patients. 
fAJimj ^ Hifhenm, Architecti^, Ailunia.) 


successfully, btnvevcr. Other varieties arc easily cleaned but have 
little ur ntJ aeons tic ai value, A good rule is tn mate ai l aeoustk-ai 
ceilings removable. And for best stmnd cejntrot the partition 
walls should e^ctend through the ceiling to the underside of the 
structure abckven 

Sprayed-tm mineral cciJiiigs are tvpicalJy of either the soft 
Or hard varict%^ The softer the niT^tcriat the better the acuustical 
fjua3ity\ but the more difficult the maintenance (Fig. 43). The 
softer material is very easily damaged by scraping or scratching, 
and these all-too-visible marks are impussihle to remove* The 
soft-mineral material has earned die cpiest] enable distinction of 
being one of tlie ver^^ few materials of any kind that is absolutely 
noncleanable^ tKjit is^ it cannot be vacuunied (the bristles of 
the vacuum brush dislodge particles which rain do^vn like snenv)^ 
washed^ or cleaned in any Esther way- 3^he harder varieties may 
be very carefully vacuumed or damp-cleaned, but this is time- 
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Fig, 43, Soft-b1o\^'n minenil dcoti^dc ceilings become 
f](iiekJy soiled and marked, yei ait very dJMcult 

tn rtLalntnJii in aiiy way^ 


consuming. Both varieties mav spray-piiinted iu improve llieir 
appearance, but even with the special latex paint;; made for 
this purpose the acoustical qualiU' is reduced mth each appUca- 
tioiL Although they provide an inexpensive first application, 
blown-mineri ceilings take an immediate downhill direction 
in terms of appearance and acoustical qualitj'- 

Many acoustical ceilings are made of small or large rectangles 
of wood or mineral fiber; the mineral fibers have the advantage 
of being fireprorjf and should be used exclusively. 'ITiese mate¬ 
rials may be directly attaclicd to ceiling surfaces, or suspended 
in pan fashion. Tlie mineral materials- especially the harder 
types—may be vacuumed and damp-cleaned to a certain extent, 
although they are never completely cleaned in these ways. The 
typical user will repaint the ceilings from lime to thiie, with 
the resulting loss of acoustical value, bi addition, the perforated 
materials will tend to have their smaller holes filled with paint, 
leaving an uiisightlv appearance. Such materials should be used 
principally for economy installations. To ensure the availability 
of repair and replacement materials when needed, specify stan¬ 
dard popular patterns on any such ceiling materials that the 
minuifaelurcr w'ill keep in prodnctiim or have available on special 
order. 
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W Jiere acousticitl tile is used, pucirest results iire obtained 
by ^filling or iLailiTig the tile to the surface above. Best results 
are obtained by a suspended cetliiig, which also provides au 
mtcrnicdiate space lor tigliHiig, wiring, ventilation, in,staIlatioii. 
and th(‘ like. Of these, there are tw’o varieties. The splined, 
or clip-tvpe. ceilings fits each tile into tlie metal support 
liers; to rvmo’i'e one individual tile it may he ncccssim' to remove 
an entire row or area of them. A much better ivsteni is the 
Iny-iu ceiling, where the tiles are supported bv individual rec¬ 
tangular frames. Thus, each tile can be lifted out individually 
and the area aliove it exposed, TvpicaJlj\ la^ -in ceilings prtnude 
for panels that are 2 ft square or 2 X d ft, the latter being 
very^ desirable for modular construction and the installation of 
Hush fluorescent-light fixtures. Avoid wood-fiber ac'OUSLicul back- 
irig, as it presents a fire hazard and is vulnerable to infestation 
by pests. .Avtjid the InstaJIatiou of acmistical tile in toilet rwms, 
Jihower areas, kitchen arenas, stalrwellsj and on exterior surfaces. 
If acousdeaL trcabiient is required for swamming pool ur hvdro- 
dierapy areas, the use of perforated alnTninuni pims (Fig. 44) 
[jr of plustie-coated fiber-glass baffle paiK'ls will be successfui 
H here actiustieal ceilings are not of the lift-out variety, provide 
metal access doors or access tile systems to simplify maintenanec 
cjf valves, regufiitors. steam traps, junction boxes, and so on. 

One of the most successful tv^pes of acoustical ceilingii are 
the mineral-fiber materials which are fact'd vvitl] a pcilv'ester 
mylar film. Although the acoustical qualitv' is somewliat dimln- 
ishtd^ yet it is certainly acceptable lls an aeonslical ceiling and 
the film surface makes it possible to litcraJh^ WEcsh the ceilings 
an indefinite number of times (althnitgh eare must be taken 
to avoid abra.s[i,e materials, such as scoiintig powders, which 
will tear tln.^ film). Naturally^ tlie initial cost is higher than for 
unfaced miuerabfilK'r eeilings^ hut this is an excellent material 
where high sanitation is desired, such as in food-ser%'ice areas, 
executive sujte.s. and the like. 

In addition to mylar and other phtstic films over a smooth 
filx^r glass ceihrfcg tile, it Ls also [XEisihlc to obtain p1astic<oated 
{perhaps \inyH minerid-ceiling tiles, as in the fissured pattern, 
For e.vample. Such a surface decreases soil retention, siiiLplifies 
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Fig. 44. Fi?rfi>ratetl alLin^inum-pan ceilings Ate lotig'livfid, 
acoiutical, iund mav l>e wa&htd repeatedly. (Cafd fiunif 
Products^ Dia. iVatipng^ Carripony.) 


cleanings and may avoid the painting of ceiling tiles that would 
otherwise be required. [See Fig, 45,) 

Adequate air relief should be provided to prevent the dislodg- 
ing of lav'in tile bv sudden air prt^siure from belmv^ ^Ihis is 
especially a problem In foyers and entrance ways. 

^^Etal sheets nmy be perfoaated and backed with mineral 
(such as glass wtjol) materials Co provide acoustical surfaces 
that mav be washed and that resist phvsical damage, fiv all 
means use aluminum pans (Fig. 44) rather than steel pans to 
eliminate rusting. And in the cleaning pn^cedure avoid excessive 
water^ as it may be forecHl into the holes and the mineral backing 
material and then drip back out carry ing soil. Altliough the 
initial cost is rather high, the materiid is easily washetl and 
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Pg. 45. Acn^lic-ctMited liTt w^thi-fantl's repc&fiecl 

wflshiTig5, BS dermonsirrated in tiiis labormtory test 
flpnd J3t;i7ding FffufHciJf, Dip. xVofionerl Crjp.i^m ) 


repjiiiited where desired, Escellcnt mstnllatioiis are locker rooms. 
hx^J-senTte iueas, health-caje areas, aiid the like. It should be 
remarked^ hpwe\^er, that maiiv organizi^tions find metal-pan ceih 
ings are too “institulional"* in appearance, 

Mi tdem CGTistnittion often calls for a cetliiig s}^stcm of moduLar 
dimensiuns- often 4 or 5 ft square—incorporating lightingT 
acoustical controfi heating, ventilating, and air conditioning into 
its integrated design. Such m[jdules typically take a pynmudal 
shape^ with the ancmostat or air difliisor at the apex. Other 
integrated ceilings are perfectly Rat, with the wliole perforated 
surface acting as the diffiisor. The surfaces may be of mineral- 
fiber, metabpan, or menibrane-faced materials, incorporating the 
advantages of eleailability in the latter two cases. The design 
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of such ceilings nfteii eltminsites the iorination of black rings 
around the diffusor.'s- vcr\' desirable feature. Such integrated 
ceilings—where multitrade maiiilen^ince persanncl mav be uti¬ 
lized or niixcd trade personnel used in a team—can pemiLt eleaii' 
ing, relauipiiig, and electrical inspection or repair, all in a single 
activib’. 

Thus, ideally, hv using the space beuveen a drnp t-'CiUng and 
the twttQni of the Unor above it as a plemim, and utilii'jng a 
perforated metid-puii ceiling so that much of the ciitire surface 
is used for the diffusion of air, it is possible to completely cltmi- 
natc aiicmostats, diffusers, and grills, and thus to eliminate their 
cleaninj' and painting; this also eliininatcs the formation of black 
soil deposits typically seen around celling diftasors, whsch often 
create the most unsightly aspect of a building area. The soil 
deposits which appear around each small opening in the p eiiiim 
are less noticeable and more easily bandied. 

.4iiodier approach to lessen the amount of soiling nsuaUy found 
in eireular patterns around air difitisors is the installation o 
a special ts’pe of surface immediately next to the diffusor. This 
might be a fi-foot square area of smooth acou-stied tile (rather 
than fissured) so that it can be much more easily cleaned; or 
it might he a circular metal surface projecting a foot or more 
from the diH'nsor itself and «)nstructed of the same material, 
which can then l>e w'asiied along with the diffnsor. 


CEILING DESIGN 

Corridor ceilings are often lower than those in other areas be¬ 
cause of piping and duets which are concealed above them. 
If this results in the ceiling heitig loo low, damage and vandahsin 
will result. The damage may be caused by the movernent of 
ladders and eijuipinent or poking w'ith the end of a mop lan e. 
The vandalism will Ix' in the form of handprints (even foot¬ 
prints!). graffiti, and tiles displaced, damaged, or removed. If 
such problems arc anticipated, an increase in the distance be¬ 
tween floors should W cijnsidercd. Also consider the possible 
provision of a wiring racewav for telephone, intercom, and other 
wiring (such iis iiistnictiona! media, music systems, synchronized 
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clocks, and LilarniJi) to minimize thv to remiive and 

replace tile, which more often than not becomes soiled or dam¬ 
aged in the process. 

Some more modern designs provide for complete ceilings of 
plastic, with lighting behind. The plaitic mav be Sfilid or open. 
The open h pe [jf material gives great difficnlties in dust removal 
whereas the sr>lid t}’pc tends to collect refuse on tire inner surface 
where it is easily sisible and ratlier unsightlv. In eitlier case, 
the plastic ceilings should be lenKivahle in order tn service the 
electrical and other etjuipment behind them+ and also fc>r vacuum¬ 
ing and washing. It is important Uiat spare plastic paiis be ob¬ 
tained at the time of installatioic as replacement will be needed 
both for cases of natural cracking or crazing arid for other un¬ 
avoidable diuiiage (Fig, 46). A lU percent overage w™Id be 
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Fig. 46. Fjgg-t-Tutc! tellings and dlFFusan arr ea."ifly damajped, cnlleci uiuch 
poll, snd are diificiitl to clean. 
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:i rc-LL'iisnable number, and these ^should be robittxl into the reifiikr 
material periodically to retain a consislency nf coin ration and 
appearance. 

A smooth, plastered ceiling, with a good-qualitv painted sur¬ 
face ^ provides a minirnnm maintenance demand and is easy to 
clean, I’he lack of acoustical cjnalities mav be nvercome hy using 
carpeted Hoors, draper\v and other sound-alisorbing niaterials. 
A sand finish, however, although originally attrLictive, is nnicli 
more difficult tcj dean and makes any patching immediately 
apparent as it is diffScnlt to match the old surface. 

CypsiiTii wall board material ("dry waH") is verv widely used 
in ceiling coiistmctiGn, especially in rtsidentid buildings. The 
construction is fpriefc, clean, and economical, Tlie hiinliiatcd con¬ 
struction (two %4n sheets glued together with overlapping 
[dints) tends to eliminate all cracking as compared to the single 
sheet (%-in thick) constmcHon. while also being stronger and 
less apt to transmit sound. The skill of the installers ^vill often 
make the difference cvnicerniiig later appearance in terms oi 
protruding mu Is, smoothiie,ss of joints, and the like. As with 
plastered ceilings, the quality of the painted smface is 
important, and a sand finish should be avtiided. A textured finish 
on drv' wall has a tendenev to flake n(T and Is ako ver)‘ difficult 
tc^ wash. 

In industrial and commercial installations, the visible ceiling 
tspicaJIv amoiiuts tsi a collc'Ction of pi|>es^ ducts, wiring, and 
the like. To save a great deal of cleaning time, from the stand¬ 
point of appearance^ some organizations will “paint (sut" the 
ceiling through the use of some flat, light-absorbing paint. Fi}r 
example, all ceiling surfaces will be painted u dull color (such 
as Frosty plum) down to the level of the light fixtures. In such 
a ease+ especialh* where the lighting is of high intensity, the 
upper surfaces tend to disappear. On the other hand, some orga¬ 
nization'^ wall color efjde all piping and duct work* including 
the application of pressure-sensitive labek indicating the ty|3e 
of material in the piping and the direction of flow. This approach 
is not only utilitarian but can also be quite attractixe. Special 
vacuum attachments, such as curved brisUe tools For the tops 
of pipes, are available tfi permit cleaning from the i\o 0 T xvithout 
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scaffoldlDg ur iiptti;Ll ^uipm^^nL except for vcrj^ higb-ceiling 
ar&iis. In these indns tries wlierc oily t% pes of miiterial^ become 
deposited on surfaces* or where there h a good deal of lint 
Or paper dust in the air^ sueh ceilifig Tuaintenaiice becomes man¬ 
datory from a fire-preventifm standpotnt. In other eases* ceiling 
cleaning is necessaiy^ to provide quality control where niaehine 
\ihrarion would cause dustv particles to "rain” down. 

When certain h'pes of equipment are installed al)oye di'op 
ceilings, such as pump or piping, am- leakage or failure of 
this equipment is likely to damage the ceiling below. Also, such 
etjuipment may be difficult to reach or work on without damage 
to the grid system which holds the ceiling panels, iind during 
such maintenance ceiling panels are txpicsillv badly soiled or 
damaged. The use of skylights shtmld be avoided* as their main- 
tennnee costs are expnsive. Extensive damage to doors and 
equipment may he caused through tlie simple leakage of one 
point in a sWIight. SubsHtute artificial lighting where ncccssarv. 


CHAPTER S3X 


Furniture, Fixtures, 
and Fenestration 


Somehow, fiirnitnte, fixtures, doors^ and windows to be 

especially siisceptibJe to problems m maiiitainability design. Per¬ 
haps tliev end up near the bottom ot the list in terms of the 
application of funds so that hv the time more mortey than antici¬ 
pated has be<m allocated to site preparation, foundation^ stme- 
ture, and exterior {tvpically because of inflation and construction 
delays) * Uicv appear to be logical places to make “cuts because 
of their seemliiglv^ relative uiiimportimce. Yet* as we shall see, 
improper co^.si^le^ati^»n of maintainabilitj' in these areas can lose 
the opportunity of a great saving, annually repealed, or con¬ 
versely cause an expenditure far in excess of that which should 
have Ircen experienced. 

Fortunately, chaagiiig shies in architecture and intericir deco¬ 
ration have simplified some aspects of mainteuajice. Just as we 
see less exterior “gingerbread” such as belfries, columns, para* 
pets, dormers, cupolas^ fake chimneys, arches^ gargoyles* and 
fiieies, so do we see fewer fumishings in die Victorian manner 
or trim in the baroque or rococo manner. Although simplicity^ 
is the trend, there are periodLc lapses, such as in intricate screen¬ 
ing or grillwork, that cituse much difficulty. 

The layout of office (jind other) areas will have much to 
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do with ihe time required for ekaiilng these Eireas, not to speak 
of the efficiency of generaJ work performance. Floor-surface 
mr>li:lings to cover electric wires arc disastrous from the staj^dpoint 
of floor carei wiierc these moldings are in tise it is simply impxssi- 
hle to provide reasonable flo[?r care even with tremendous CKpen- 
ditures of time. Desk and fximitiire arrangements should be made 
so til at straight, uncluttered aisles are provided, preferahlv of 
a minimum 3fidn width. Cleaning becomes entremelv difficult 
in "‘hull pen" areas when* as many desks as possible sire 
jammed into a given area; at least 50 ft= per person should 
be providcii as a miiniiiuin. To afford privacy, rather than 
using numerous partitions and screens, consideration should be 
given to sound conditioning by the use of carpeting, drapery, 
and planters, 

In buildings which use standard aisles and corridors h these 
should be "straightened out," since bends, otfsets, or turns create 
corners which may bewjmc damaged, congest traffic, represent 
safety' hazards, and typically eliniinate the ptjssibilltv erf the use 
of an automatic scrubbing machine or other large pieces of floor- 
care equipment as such equipment Ls only of value in open 
areas or straight eorridors. Similarly, curv'ed cfirridors (sucli as 
ill circular buildings) often require the design of specialized 
equipment for their maintenance and pose significant problems 
in security since only a small length of the corridor cati be 
seen at any one time. 

Not only the yuickbomer cimccpt, but otlier office lavont 
syslenis make considerable use of plantings, Ixjth to enhance 
appearance and to control sound. Unquestionably sTyxithetic 
plantings are the best investment cconomtcally as they have an 
indefinite life and only an c}ccasjonaI cleaning is required. Nalu* 
ral plants should he used only in interior areas w^here specifically 
required by an owner who has been made aware of the atlendiuit 
problems* These problems can fnchide daiiiage to carpets and 
(ither tyjx's of floor areas, arid to fumitnre^ hy ovenvatering 
or through leaky- planter boxes. Where a buUdlng contains a 
number tiF natural plants or growing botanical e.vhibils, a scr\ ice 
tinmi for storing lO(jls and supplies of ample size shcnild be 
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proiided near other faciJities; oi' at least ^specific portloii 

of a larger area should be so designated. 

Where a building mav be used fullv at one time and ihen 
only partly at anotlier (such as a public schtwl that would be 
only parth^ in use for evening classes), it is useful to have divider 
dcHirs that lock off the unused portion of the building. This 
prevents the use of certain rcstroomSp corridors, and other fticib 
ities during that Mme, and thus avoids their double cleaning. 
If such a general condition is expected but the details are not 
vet kiiowTi, it should be possible at least to lt>ck off half the 
building {and still have suitable si^ifeh’ exits). 

The subiect of smnking regulations sJiould be discussed with 
the building owner during the initial design stage. In some re- 
ligiouslv oriented organizatioiiSj including some universities, 
sjnokirig is absolutely forbidden, thus eliminating the need for 
eigiUrette urns and either contr[)l dcvic'cs. Even some businesses 
liave such a regulation- Of course, regulations do not prohibit 
smoking unless the building owner has speclficalh’ determined 
that this will be done; fur example, nianv teachers smoke in 
ebssrooins while standing underneath a sign which proclaims 
in bild letters that smoking is absolutely forbidder; h>’ order 
of the fire marshal. Some hospitals and nursing homes are refus¬ 
ing to install cigarette veiidiug machines, or to sell cigarettes 
at their public shops, on the basis of thcLr health hazard; others 
go further imd prohibit smoking entirely within the facility. The 
managemeufs intent with regard to sniokiiig, and what It ac¬ 
tually thinks it possible to achieve, will not only bear on sueh 
things as cigarette unis, but abo on the types of furniture, HiKir- 
ing. and other surfaces selected, since some will stand up to 
cigarette smoking where others wHll not, (See Figs, -17 and 4S.) 

In facilities like hotels, inotels, hospitals, cxmntry clubs, and 
others where rcMims become available for cleaning and mainte¬ 
nance at unpredictxiljle timeSp a great deal tif time can be saved 
by the installation of eiectronie ruom-notificatiDn systems. On 
the one hand, these noHfv maintenance personnel when tlie occu¬ 
pant has departed so tluit the room is available ffjr mainttnance 
activities. On the other liand. it permits tlie maintenance person- 
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Fg. 47- Pk.sdcis«d cubldp curtains ajrci flaruepFoof, provide for ctintrol o£ 
vision, and can he spot-cleaned in place. {Tumi Froductff Company. ) 



Fg. 48, A enluunn tTcatiiicnt pm^id- 
ing desiraLle features: double cig¬ 
arette um and wi^te disposaf GatureSn 
comer protcctinn, electric outlet, 
carpet base. 
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13el to notify the bu-'iiness ofBce or the desk clerk when the 
room has been made ready for tile ne.vt occupants Without such 
wsteuis a vast number of phone calk and other conmiuiiications 
are recjuiredr As ^vith other evaluations, consideration of such 
a sy^^tem should be based cm many factors, certainly including 
in this case the interest on the money invested in the s%'slem 
versus tifjie saved based on average aiiLECipated wage rates and 
related costs. 

Also, to aid in cleaning, provide a cloak closet for visitors 
next to each bank of elevatory so that in bad weather drippitig 
water from raincoats and umbrellas, and trackage from oc'er- 
sbises, will be limited to a small area. He sure to provide ventihi' 
tion to tliese cloak closets to keep them dry and to remove 
odors. V\Tncre theft could be a pnjbleni, provide lockable hangers 
or lockers. 


WASTE COLLECTION AND DISPOSAL 

The design of the building should acenmiucKJate the tx"j>e of 
vvaste cf>lJect!on and disposal system and etpiipment that v,'\\] 
be used (Fig. 49). Consider tlie space and electrical require¬ 
ments for can- and hottlc-crushiiig equipment fFig. 50). Garbage 
storage areas should be equipp'd with water outlets and steam 
outlets and a Boor drain, 

Tfje cofleetiori and storage area for trash or garbage should 
be located for accessibility so that the time required to bring 
refuse to this area will not l>e excessive. The hxjation should 
not interfere ^rilh other activities, such as shipping and receiving. 
If the central collectffjn area or cuiitaiiier is at the general loading 
dock, it should be to one side of the dock, out of the line of 
traffic so that auik and litter will not be tracked into the fmildjng 
ur onto a freight elevator. Tvpically, a large container or eompae- 
tor Would be located below the dock, on the paved trucking 
area, so that materials can be dumped into the container from 
the dock without strain or hazard or the necessity to use more 
than one worker. 

A uumher of organizations are required to identify containers 
c>f collected waste^ date them, and put tliem in storage, sav 
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for one months su that any losses through iiuidveTtent discard 
can be recovered. Examples of this are banks, certain insurance 
deportinenlSp research facilities, militarv agencies. If there is such 
a requirement, provide a suitable storage facility nest to the 
final disposal area, ActuatlyT it is desirable to pruvide two such 
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u-sed, (CoqwFirhon,) 


areas, for example^ so that one alternates heUvccii the room 
being filled and the room being emptied. Fire proteetiem is also 
an uij[>tirtLant factor in these locations. 

In locating waste receptacles, include as a factor in each loca¬ 
tion the disposal of waste if there may be a considerable quantitv 
of it. Tliis waste might be in tlic form of data processing cards, 
paper, carbon sheeLs, chemicals in many forms, chips, and reject 
materials. 
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Flp^ SO, Sotiit \\iiite ooiatrol sv5tems, auch as tliii uttrahl^h compactorp pro¬ 
vide imLcpe sdliilioai to problems hut may ri?t|Uire eonsiderable spsce and 
rlechie c^paelly. {ElrctTomc +"Wirf£intc Corporafi'™.) 


vending machines 

Vending machines of varitms t\pes scattered about in odd iireas 
of buiIdling cause considerabie difficultV in terms of fioor dam¬ 
age tlirungh leakage, floor spotting as people rclnm to their 
work areas with beverages, burned flnoTii from cigarette huttSv 
utilities problems, traffic ctingestioii, and problems in refilling 
the machines and removing their waste, Iti a campus tvpe of 
environment, such as a research facility^ smaller college (or a 
natural subdivision of a larger cducatiimal iiislJtution), a rela¬ 
tive! v small office park, and the like, the problem can be over¬ 
come thrcaigh a central vending facility. If the bin)dings are 
arranged mure or Ic^s in a quadrangle or circle^ this facility 
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would l>e located at the }iub, or center, at the intersection of 
the walkways that connect the various buildings. The vending 
stnichirc itselF would be encircled by a broad walkwav. Such 
a buildjiig could contain not only a wider varietj’ and greater 
number of vending machines than might be found spotted about 
elsewhere, but also lounges and snack areas where people might 
enjoy their coffee breaks or snacks. The structure should contani 
telephones, restrooms, and drinking fountains, and would also 
be ideally located for the central security office and possibly 
ccnlrid conimunicatiom as well. 

^ cen|Ta.l structure is not provitle'd^ eoiisldcr the provi¬ 
sion of a tentraJ vending roum iii e^ich budding, wbicli ndghi: 
he loGited near ei InadiDg dcjct for ease in servichig. Ttie advan¬ 
tages of u central vending room include: 

1- Cnnv^eniencc for most user.^ 

2h Ease of supervision to mininiize security' problems, tioise, 
gridfiti, and vandalism 

3. A minimum of maintenance 
4 A minimum of service time by vendors 
At the leasts awid placing vending machines immediate I v 
against the wall, which makes it impossible to clean behind 
them. 


FURNITURE 

Although furniture may not he part of the initial cost i>f construe- 
lion-though in many cases it is, such as with hnilt-in furni¬ 
ture it is still a major consideration before occupancy and dur- 
ing renovation or relocation. It dues not have the life es|ieetajiey\ 
hpicallvT. of the building itself, but nevertheless it lasts a gofsd 
number of years and represents a considerable iuvestment—and 
surely is an important consideration in maintainability. 

Even though many people normally think of wall-mounted 
Ixjokshelvcs and otlier simple devices as Ijeing reasonable, thev 
may forget that almost any piece of major rootn fiiniiture can 
be wall-mounted. (See Fig, 51.) With such a design, the floor 
is completely clear for floor care (except for chairs and waste- 
baskets, which can he placed on top of the other furniture). 
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Fig. 51. f^jnfiievened fumitiiri* aJln\^T? rapid Litt^’r ppmcn^iil ar^d carpet 
{ Reynoldjt, Srnfl^ IfdLj JachiOnt^ilie.) 

Plirtlifr, where furniture is recessed, only the front surface re¬ 
quires attention, eis the sides and top are tiot e^iposed. Examples 
of this are file cahinets^ liookshelves, ealjinels. fire extiii^uhliers 
and hose boxes, iind displav ctixex. 

Furniture surfaces should be cleanuhle and should resist mark¬ 
ing and scratching. Ideally, furniture should ctmtaiii no fabric 
or paJnted surfaces. Upholstered furniture should be avoidt^ 
when possible, although at limes it is demanded—for esaniple, 
ill executive areas. W'here fahries are to be used, the bard, tightly 
woven materiab, protected by sTOthetic soil retardant such as 
Sc(?tchgard, are most desirable, but of course avoid the light 
of dors such as white and light tasir Much better service is given 
by mottled—or mixed and patterned colors. ^VQVe^ fabrics 
would be better replaced with, heavy plastic or rubberisjed up¬ 
holster)' material, which can simply be diimp-cleanetl. Avoid 
black or wliite (or very dark or veiy^ light) plastic or leather 
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R^. 52. T.»P4ninAted plastic dividers and labIcEDps Tiesist damage apd s&il 
fliiid flje easily cleaned. (Formica Ct^rporaiion. J 


funiitiire coverings, nr deetJrative surfac.'es in general for that 
matter, since these wil] 5 I 10 W -Gvcr^^ piiiticlc of d.ii 5 t or soil on 
the surface. Wiping these plastic surfaces, fmtliei:, often sets 
up a static electric charge which actually attracts adEiitioiial 
dust particles. Mediumnix^lor strfaltfd, or mottled, patterns re- 
c|uire less dustiiig and cleaning time, jnst as witfi fabrics^ Figure 
52 provides an example of furniture well designed from the 
standpoint of maintainahilitw 

The ideal table and deslc surface is a plastic laminate such 
as Formica or Micaita (Fig. 53), Natural wood surfaces 
though attractive, are easily damaged by cigarettes, scratching, 
and so 011 . Class tops on desks, while providing protection, tend 
to cause eyestrain. Resilient desk surfaces are difficult to care 
for and are easily scratched or indented. 

A recessed t{>e space (illustrnted in Fig. 54) should be pro¬ 
vided under eminters+ displays^ ""islands,” cabinets^ and other 
such fi.xtiires. This makes it possible for an individual to iipproach 
the counter top, for esamplep without kicking the lower area. 
More imptirtant, it pennits cleaning this lower area without 
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Fig. S3^ Denrable feahiT-K indude minimum 5iipp<jrts, vinvl iiphnlster\v 
plasifc laminate table, built-in ash tmy. 


markiug the fixture itself. Fixtures whitli go straight to the (Icwir 
witluJut a loe space are often badly marked by the residue from 
dry mops, wet mops, and floor machines. Tlie space should bo 
4 nr 6 ill high to jiennit the use of a cemented cove base without 
trimming it, but should be of a depth that would not collect 
soil and litter—2 to 4 in is acceptable. 

A fei^v specific items on furniture maintainability follow: 

1. Minimize the number of legs on fnmitute; consider re¬ 
cessed bases^ pedestals, and, again, wall-mounting, 

2. Consider the use of collapsible tables, with chairs at- 
lached, for cafeteria areas. Carefully test samples of this type 
of ecjuipmcnt from the standpoint of safety uf handling, mobility, 
ruggedness of construction, and collapsed size for storage. 

3. Remember that furniture vrilh glidt^s should have stainless 
‘ gUdes with a diameter of at least i’fj in; smaller diameters 

excessive floor indentation and scaring. Use a good quality 
avoid the floor marking that often results from the 
cheaper materials. 
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fig- 54. Recessed are out of the line visionn and ibe space under 
die duptuv can be maintjiliied witli luw-prafile cleaning eqnipinnu- 
[^quar-Btiff CQmpantf.] 

4, Avoid grill works^ screens^ and oHier intricate devices 
that are difficult to dean, 

5, Avoid tiiiprutected wood if possible, but if it used, 
a natnraJ stain rerjuLres Jess; maintenance than painting does^ 
at least in areas where graffiti and vandalism arc not a problem. 

6, Provide cabinets and drawers with deep undercuts for 
finger pulls^ thus completely avoiding jnetah pIa 4 it^c^, or wutxleii 
handles, which invariably cause scratching and marking of the 
surface, 

7, See that binges are of the concealed rather than the ex¬ 
posed type. 

S. On beds, avoid upholstered or fabic-covered h€?adboards 
as they give constant maintenance problems, and where mainte¬ 
nance is not provided sufficiently often, thev present a cotistant 
eyesore. Preferably, provide wooden or plastic headboards with 
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A sjmooth surface {which fs also appreciated by tlic person who 
likes to sit up jiiid read in bed). 

9. For lamp bases, m tropical clitjiates, or on ground levels 
where Immidit}' or nioistuie niay be a problem, tn avoid rust 
use anodized aluminiun or vvoiiden bases rather than steel bases. 

10. Jn a hospital or niirslTig home, avoid using suspended 
rods for hanging cubicle curtains, as they create a metbanical- 
repair and custodial problem. Curtain hangers should be recessed 
into the ceiling; this also avoids unsightly conditionii where no 
curtains are being used. 

H- ETuniJiate the space abcjve file cabinets by furring out 
die wall above tliem, flush with the cabinet front, or by recessitig 
the cabinets to eliminate clutter-attracting top surfaces and to 
e.-^tpose only the front for cleaning. This Is an especially important 
Item, and worth some repetition. 

FIXTURES 

Water coolers, timeclockSt vending iniichines, and otlier devices 
are often damaged by carts or x^eliicles of various U^es, These 
fixtures sliould he protected bv guardrails or wheel curbs, or 
by locating them in recessed areits. Recesses should not extend 
to tile floor; there should be at least a B-in curb. 

As a matter of fact, most ts pes of building use carts or other 
W'heelctl devices for transporting peopk\ Supplies, ecpiipment, 
chemicals, office machines, paper, and parts. Great damage is 
done not only to fixtures, furniture, and equipment, but also 
to walls and duurs by carts which hiwe been improperly designed 
Or selected for the pur[>ose. Here are some guidelines: 

1. The cart should not 1>e too wide to have any difficulty 
in getting tbrmigh the narrowest door through vi'hlch it must 
pass. 

2, Similarl)^ the cart should be short enough so that it can 
make turns easily and can fit into an elevator where necessar)'. 

3r All comers should lie roimdeci 

4. All comers or projections shoiild be protected witli white 
rubber or plastic that is securely attached. 

5. AVheels should be large enough tu avoid damaging floors, 
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th^ c'Ait itself, or the item it is carrving, A 4-m wheel should 
be txjnsidered jiunirnal find a S^in wheel standard. 

6. The wheels themselves should Ih? equipped witli w'hite 
rubber tires. 

On other h'pes of mobile equipment w^hich use casters, use 
Only large, heavy-duh' casters to prevent marring or damaging 
floors^ A single w^obbiy caster (perhaps caused from o\'erload- 
ing) can harmfully a&cE thousands of feet of flooring— 4 ?Dery 
day. 

Drinking fountaiTis should be wall-mounted to avoid floor oh- 
stmctions and other pnjhlenns. The liest surface material is 
ceramic, with second choices being fiber glass or stainless steel. 
Paii^ted metal should be studiously avoided. In anv' case, ready 
access to plumbing and wiring should be available,^ utilizing 
a panel of adec|UHte size designed for this purpose. Where an 
area will he frequented by children, a low-level water fountitiii 
should lie prosideci Where only a fe^v adults are involved, thev 
can use either the low fountain or pajjer cups, but preferably 
an adult s and a children s fooiitaJn should be located side by 
Side, perhaps using a Ltimbintd unit made by same manufac¬ 
turers. Again, the fountain should be wall-mounted and recessed 
os far jis possible. By all means avoid the steps which make 
it pEJssiblc for a child to use an adult fountain, as this device 
creates a fltmr cleaning and maintenance prohleni and is also 
a safety hazard. Consider a central chilled-water svstem for 
drinking fountains to avoid tile individual refrigemtiun etjuip- 
ment which would l>e needed for each fountain. 

In wet areas, sucli as iii food-processing plants or chemical 
plants, equipment and other facilities having metal bases should 
be elevated above floor level to iihnimize rusting. Kfjuipinent 
such as tanks, motor bases, conveyor suppoit,SH and the like, 
should Ije p[aced on concrete puds or masonry supports. 

Wliere a choice exists cimcerning the location nf fixtures which 
may discharge water when not operating properly (such as a 
laundry machine or a vending machine), especially in such 
buildings as apartment houses or dormitories, a hoseTnent location 
h much preferred to a penthouse location in order to avoid 
serious water damage that may affect n number of floors. 
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Refrigeration equipment shcjiild be located for adequate venti¬ 
lation of its eondeTiser nnibf. Heat is removed from the item 
being ctiLlled and exhausted into the surrounding air; in addition 
heat Ls developed hy the mechanical operadon of the mentor 
and compressor. All this heat niust be dispersed or ejected, some¬ 
what like the requirement fur electric transfoimer units. Heal 
build-up can he eliminated by ventilation^ the use of an e.diaust 
fan, or by increasing air cuiiditiouing capadtv. Further^ the con¬ 
denser coils should be accessible for cleaning through on access 
door or a reino^ able panel, as dirb' condenser colls create many 
problems, such as high head pressure, the burning out of coil fan 
motors^ compressor buniup, and short cycling of the C'Omprcssor. 

In the desiji^ of food-handling or fcKid-processing equipment, 
the National Sanitation Foundation should l>e used as a primary 
source of information. In general, here are a few basic principles: 
Avoid sharp inside comers; use smooth butt joints; use rounded 
rather than sharp edges; close and weld any lips to avoid a 
soil reserv^oir; provide a means of cleaning under and I^K^hind 
the ec|iiipnient. 

Fin ally j consider providing slanting tops to items normally 
considered to he hortzontal—to Simplify' clcanhig, to avoid litter, 
and to avoid having pei>ple sitting at standing on them. This 
would be appropriate not unK' for certain fixtures and furniture 
items, but also for windowsilk, lockers, radiatE>r covers, base- 
iHiards, and so forth. 

WINDOWS 

Ohviouslv^ all mainteuQiice pioblems with windows are com¬ 
pletely avoided where ^vindovvs have been eliminated. Ttiis fits 
in well with the office-landscaping teebuique. mentioned above. 
Will I a window jess building, we have eliminated iiiush re place ^ 
iiient, hardware mainteuance, problems in vandalism and seciir- 
it}\ window w'asliijig, window-covering repair and cleaning, and 
some otlier factors, depending upon the case. There are other 
gains, such as from smind and heat coiitrob ^itid other losses 
such its thfJ^se of aesthetics and lighting, but, after all, iiur subject 
is With modern air conditioning and ventilation 
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it p^fTfec-tly jfeasible to con^itruct buildings without windou^s, 
and a number of these examples exist. The objections to being 
“closed ill” can be overcome to a great extent by color condition- 
iijg, the seJecEi[Jn of furniture and deetirations, the use of pboto- 
murab, and other sneh methods. 

Faiiing the provision of a windowless building, next consider 
a completely sealed bulling with ncj windows ( except 

perhaps lor cleaning purpoxes), as this would naturally □unimi3te! 
airlwme dust within the structure and aid in control of its envi¬ 
ronment. This c^uj be sLUl further enhanced through the use 
of an electrostatic hltratii^n svstem for the air-handling unit. 

Pivoting v^indows -where the outside surface can be brought 
inside through rotation -can be an excellent investment. It per¬ 
mits w'ashiiiig the window in any weather (normalh\ exterior 
window washing cannot be done on a vviiidv. rainy, or snowy 
day^ or in the bnght snushiiie)^ and the washing can be done 
at a much lowx^r wage rate and Eit convenient increments of 
time. Pivoting windows should be ou a vertical avis, as a hesrizon- 
tal pivot can lie hazEirduus from the standprjint of injury' to 
the head or chin. NaEiUEillv, pivoting windows should l>e locked* 
and the design should be tif such a tvpe that the window is 
opened and closed the same position, as this tends to extend 
the life of the gasket. Pivoting windows mii.sl be installed only 
in buildings that arc on a Hun fmindatitm, as an>' settling will 
cause the windows to bind and become inoperable. For an in¬ 
stance of a complete refenestratioj] with pivxiting windows, sea 
the YMCA hotel in Cliicago one of the largest hotels in tlie 
United States. 

Where pivoting YinndnvvTs are to be installed, avind any internal 
treatment that will make these windtjw^s inoperable (Fig+ 55). 
In one hnilding, an interior decorator designed Sitcel valances 
fiver the wijidows from the ceiling down to a point that was 
1 in below the itjp of the vvindow'^. The entire building is now 
etjuipped with expensive pivoting windmvs that cannot be 
turned! The investment in them is lost, and sin cxpciisivc win- 
dEnv-cleaniiig contract is now in force. 

Althcjugh mrHit people coiLSider the overuse of glass to be 
expensive from a heat-loss standpoint, the con.sideration from 


Fumihire^ FulIlif^, and FinMtrstlon 


121 



Rg. SS. Pivi^ng pemiitsi the cltaniTig of IkhiH sidcfs ^af 
<0. windovA' frciio, llae lolerior of a bnifdiiig. 

Companfj of Amtrica.} 


a maintenanrcf slaiidpomt that so iiiiich mure surfocc is avail- 
able for vflndiilisru. and so much inore time will be spiiit in 
reglazing. The amuunt of glass that isi designed into a building 
should be based, then, on the factors of arehitectural aestlietics, 
heat loss, trjsLon, cleaning, and v andalism probabilitv. 

Flat glass is ci>iisiderably easier to dust and wash tlian is 
glass that is corrugated, embiissed, or ribbed. The same is true, 
of course^ for plastic surfaces. Avoid the use of exotic patterns 
and textures: standard patterns will avoid unsightly mixed 
replacements. 

Large areas of transparent glass, such as Moor-to-ceiling pirti- 
tions at entrances, arc snsreptible to damage because they may 
be mistaken for open iureas (Frank Lloyd Wright was eonfrotited 
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vAih this pmliJem £it a cf>llege be designed in Floridi), This 
glass niu^t either be proteeled, sueb as with an aluminum bar 
at wai*it ]e%^eh or properly niarkett preferably using a deeal 
on the inside surface (the decal might consist of the company 
trademark or the institutional seal, or simply an artistic or geo- 
metric design). 

Glass block is ehoseii prineipallv for aesthetic purposes^ where 
light transmission is desired but ventilation is not rctjuired (al¬ 
though Windows can be installed in glass-block areas). Class 
Ijlock itlso provides good insolation because of its enclosed air 
space. Eecmomieally speaking, however^ it is tv^icallv not a good 
investment, since the same light advantages can lie obtained 
wUh fixed glass (pcjssibly tinted), using thermal glass to mini¬ 
mize heat tran.sfer. 

Where large vvijidows Lir glass come near I v trp the fliHpr, some 
designs include a ledge that might contain piping, heating duct^J, 
and the like. In public areas, such as an airline terminal, these 
window ledges serv^e as unofficial seating areas for adults and 
as platforms for children whn then lean against the glass (Fig. 
56). Either sueh ledges should be avoided altogether or, if the 
enclosed area is needed for utilities^ then the cover should be 
sloped at a & angle and made of heavy-gauge material that 
is not easily dented. A curb at least S in high under the glass 
is recommended fur nil ceiling-to-fiiHpr iustallations ft Jr these 
reasons i 

1. It helps to ehiiiinalie the hazard of a person whtj might 
attempt t£j W'alk through the glass. 

2. U protects glass from door-cleaniug activities and damage 
by vehicles and carts. 

3. It pros'ides an opportmiitv fur the installation of heating 
and cooling equipment, as mentioTicd above. 

Where breakage of glass panes can lie a problem, such as 
in a public school or indii-strial facilil^' where securttv is difficult 
to contT(d+ tile use of plastic panes rather than glass avoids most 
breakage. Clear plastic can lie used for wundoxvs where vision 
is requirEd, translucent plastic for non vision area,s, and tinted 
plastic to reduce heat ut glare, but it must be understood that 
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Rg. SSr Windn%v for tieating at oflier puTiKHt's 

Litn be damaged ±eir design pertnlb their wb Hi 

a sdsiting nz sitandiiig surface- 


the?se TTiateriiils remiiic special precaution!* for maintenance and 
installation. 

For factories, wareisoiises^ power plants, and other industrial 
stTUCtures, a great economv can be realized by avoiding all glass 
windows and rwf lighting and substituting corrugated fiber 
glass, tinted topically blue or green. This material is very dur- 
able^ will not crack, and generally Itioks so attractive that most 
organizations wash the surfaces rarely, if ever. It should be 
noted, howe\TT, that the material does provide problems in heat 
transfer, so large quantities should not be used where heat con¬ 
trol LS an importatit issue. 
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The rabbet Jesftjn ni the frame sliould be of a type that pre¬ 
sents the best oppjrtunit)' to botJi handle aod set glass lights 
without damage to the rabbet or to the glass. The design must 
preside adefjuate dimensions for the glass edge encasement with 
sealant, and access!bilit\' tor cleaning and sealant application. 
The joint design should allow freedom of consideration of all 
types of sealants (bidki tape, fiowed^in-placCs or L-onipression 
gaskets) in order to conform with the compound niiinnf actorers* 
recommendatinns, and should recjviirc a mini mum number of 
sealing operations. Of ocuirse, the design should also incorporate 
a functinnal weep system to dispose of collected \cater. 

Stainless steel m nil ions provide extensive life with little main- 
tenancc. ii a vertical track is incorporated into these mullfons, 
then window-washing gear (also used for window' repairs) can 
ride up and dow n the buildings on tiaese tracks without the 
need for other pusitionlng devices. 

Taking die inullion tracks further, it Is possible to mount an 
automatic windtw-cleajiing device on them so that the building 
exterior may be cleanerl without liuman beings moving up and 
down [in the equipment, These devices arc a fairl^^ recent devel¬ 
opment and should be iiivestigHitcd carefully to be sure that, 
for the maijufachirer in tpie5tioii+ the machine is in a practical, 
operating, design stage. 

Where windo^v design dictates exterior -^vashing above the 
tliird flrH>r (windows can he washed from the ground with a 
special device up to that level), a fixed track around tlie |>crijne- 
ter of the nnjf provide.s the Ix'St means of supporting a scafiold- 
iijg, which hangs from a pair laf cranes or daxits attached to 
a vehicle which can be moved about on these tracks (Fig. 57). 
When not in use. the stage is pulhiJ to the top, and tht^ davits 
arc retracted, so that all equipment i.s out of sight. 

Grnsidcring window coverings, the mi>st common Is the \'^cnc- 
tian bliricL yet a good deal of repair (iticlnding slat, string, 
and tajM? replacement) js recjuired, as well as continual dusting 
or vacuuming and periodic wieshing. Vertical blinds reduce the 
cleaning requirements but increase the rnechanical repairs. 
Where vertical \'cnctian blinds arr? selected, hcavv-diitv hard¬ 
ware should be specified. ]f the appearance is acceptable, shades 
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Fig- 57. This mndaw-^ii’^hing £^ice is 

c[mf^n>]!cd sin dipcr^ttlir U^JiD fumiins an tin; nltlf. 
(Fd^rtif Scaffoiditig ) 


or drapcrv' provide much less difficult)' than the blinds. In nne 
ivpe of pivoting window, a bUiid is encased between two panes 
of glass; the theorv is e.tcelletvb Art diat the blinds never n^qiiire 
cleanings but in practice this de\nce has not yet been perfected 
to the point at which this investment is always a good one. 
Fiber glass draperies or curtains have the advantage of consider¬ 
able durabilit)\ nonflammability^ and- using erpiipment de¬ 
signed for the purpose—ease of washing (Fig. oS). .-^void tra¬ 
verse rods where possible. Use a center wand instead. 

But ideally^ any type of window^ covering should be avoided, 
not only to eliminate its Erst cost but, much more important, 
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Fig. S3, fiber glAsii drapes laiinder easily iind Cfln be re- 
hunff while still wet (The Gfcenbrit^ Hoid, 

Springf, 

to eliniinate its repair^ replacement, and continnal cleaningi With 
the proper selection of lightHCOiitroiling glass and the possible 
utlIizatjoj:i tjf exterior shadings, avoidance becomes possible. Of 
course, a windowless building aiitoniaticallv eliminates window 
coverings. 

Consider these window-design features and guidelines: 

1. Select fllumuiuni windows with a 1-h anodised process 
over wood or steel. Inside sills should be ceramic Hie or cast 
stone. Air-ccmdiHoncd buildings should use pivot-tvp? ^vrcisch- 
operated windows (thev^ also provide ventilation in case of air 
conditioning failure)—but consider the avoidance of window^ 
operation altogether. Windows on the south ajid w^est elevations 
should have esterual sun-control devices^ such as sun screens or 
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louvers. All windows shouid he lomted v\iiliin easy reach for 
periodic cleaning inside and outside or should allow easv- access 
to botli sides from tfie inside. 

2. If windows are to be washed from die outside^ avoid 
setting outside louvers—or any decorative mpsrsnry -toi^ dose 
to peruiit ^ufBeient access. 

3, Individual washing bv a belted window-svasher Is the 
most expensive way to w'nsh windows, hut if this is rcqiiired 
then see that hooks are Imilt into the original constructioic 

4, If windows are to be Hush witli the exterior walh provide 
a means of conducting water around the window so that it does 
not wash over the outside surfaet", ]ea\'ing ^t^eab; and dirt, 

5. Consider tinted, heat-reducing, giarc-reducing ghess (tliis 
ma}' help to dhninatc window coverings), and double-glazed 
windows tu save on heating and air condilioniiig, and to improve 
sound control. 


DOORS 

Just as the best solution to the window problem may he to 
eliminate them ctmipletcly^ sometimes the best solution to a 
dwT installation ,sjtuation is simply to leave out the doors. In 
a southern airport^ for example, an expensive set of automatic 
doors created such traffic congestiuii and such a continual main- 
tciianee problem that the doors were taken down fur a while; 
it w%is then fomid that they were nol needed at all, sti they 
w-'ere removed coinpletelv. The principal purpose of interior 
doors is to provide fire control, soil loeaJizatiou, and pris^acy; 
where these ends are not betng served, doors may not be neces¬ 
sary^, and everv door locatioii should be questioned (remember, 
in the “office-landscaping'’ concept there are no interinr doovs 
at aJI)+ Consider omitting diMjrs tu public school restrooms; pri¬ 
vacy could be provided by a ceramic-faced wall "blind." (Be 
sure vour building code [K-iniits this,) 

Make doors large enough to permit mosement of c(|uipii^ciit 
and supplies without damage to the frame or tu the item l>eing 
moved. Watch such special cases as mecbanicabequipinent 
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roomsj custodial closets, food-preparation :ireas, storerooms, hos- 
pital rooms. Ceiling-height doors can eliminate dust-catching 
transoms and trim, liiit the frame should lie sfrcing enough to 
supjHjrt these heavs doors. Although a 364n width Ls normallv 
considered adequate, scinie state codes require other ssddths, such 
as 40 in^ and these should be carefully examined, No door to 
a storage fadli^ should l}e less than 36 in mde, and considera¬ 
tion should be givcni to the ts'pe of cquipnient and machiner>‘ 
which wi]] be in the storage area so that a door of the proper 
size cen bo pruiided. Ideally, there should be double doors 
nut less than 5 ft wide. Further, sled ct>rner guards sliould 
l3£‘ provided svhere frame nr wall damage is to be expected, 
such LLs where beds will be mosed through tlie dcJOr, or there 
wit! be a hand struct or pallet traffic. 

After a building has been in use for some time (usually several 
years hut sometinies iL% little as several mouths) a decision mav 
be reached to change the floor covering, either in selected areas 
L>r throughout the building. For example, a low-pile carjjetiiig 
might be changed for a thicker carpet- or more likdv a terra^zo 
floor which has de\ eloped cracks or a rcsLlSent flfH>r which has 
become unsightly wiJl l>e covered with carpe^t. Doors which wore 
[jriginally specified for the first surface will now have to be 
reduced in lengthy if they are wvHJden doors, a gcK>d deal of 
sawing and refliiishing is required, and if they arc metal doors 
it may even be necessary to replace tliein. Thus, where possible, 
doors should be installed that will permit a thicker fitjor coveriiig. 
In many cases, a door that k too short bv half an inch^ for 
example, does not offer any problem in air cxchazige (but may 
in privacy). Another approach is the iise of thresholds w'hicii 
can later he removed, although these create other hpes of diffi¬ 
culties as indicated elsewhere. 

Exterior doors may receive much damage due la heaw trafiie 
and weather cfeditions, and special consideration should be 
given to a number of factors (see Fig. 59) • 

1. Hemernber that where dwrs wall he exposed to severe 
weather and wind conditions, a great deal of monev will lie 
spent on dieir maintenance unless the\" arc protected by vesti- 
buleSt recessed entrances, canopies, or overhanging roofs. 
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pnll prove moat satisfactory and do a good job of protecting 
any gliiss in the door. 

4. W^hcToer posstblt?, avoid inu]lions, not only at entrances 
but at other doors as welL The presence of a Tnullion niav eliini- 
naEc the possibility of using productive ecjnipment, such as auto¬ 
matic scrubbing machines for floor care, whicli are topically 32 in 
^vide for corridor use in buildings. Where Tnullion s are usecl^ each 
door siiould be wide enough to handle such equipments 

5- Remcaiber to design doors+ including revolving doorjs^ 
with consideratitin for floor grating. 

fl. Where glass dooni are desired for entrances, frame them 
in aluminiini or stainless steel tu av'oid damage to the door and 
to avoid safety hazards. GLtze them with tempered glass, 

7+ On outside doors, be sure to provide a slight grade aw^av 
from the door to prevent both water back kip and iev spots that 
tend to form in winter. Provide a weather drip on outside 
wooden doors if they arc not protected friim rain or snow !>}' 
a canopy or wide overhang. 


DOOR DESIGN 

In other than residential hufldings, door hardware rcc!eives verv' 
hea\y use. Its replacement is expensive and time-consuming. 
Therefore, it is best economy to install heavv-duW hardware 
thronghont. The finish on the hardware should be of a t\pe 
that dues not reEjuirc ei tiler replating or haiidqjEjlishing. Probabl\' 
aluminum Is the best investment, as a jiimple cicaiiiiig is all 
that is required, and the material tends to blend in well with 
other building surfaces—although some people do not like the 
scratching which takes pla^^e on aluminum and prefer the dull 
chrome (2BD 6nLsh) or stainless sted (32D finish). 

\Vherc through bolts are used to attach closers and other 
hardvvare to doors, prrwide spacer sleeves to prevent the collapse 
of the dtKjr when the bolts are tightened. 

Wherever prissible, the door closer shoiiid be on the Idnge 
side of the door^ thus avoiding the need for a bracket (■which 
may require rnauiteiiaTice and replacement) and also diminating 
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a safety hazard, as rnany people have had their heack injured 
□u such brackets. Floor-ti'pe closers should be avoided com¬ 
pletely, if at aU possibiCt since thev tend to become Tonled witit 
dirt, refuse, and scrub water, and require a good deal of atten* 
tion. They may also be safetv hazardsr Semiconcealed closers 
should not be used. Prevent closets from hitting avails or other 
surfaces w'hen doors are opened hj full swing; minim ujti full 
swing shovild he SO-. 

Insofar as possible, liardware types should be standardized 
throughout the building. That way only a relatively small num¬ 
ber {jf standard parts need be kept on hiind for replacementr 
Hardware should be of a type that is easily adjusted or repairecL 

If possible, the door stop should be mounted ejh tlie upper 
edge of the door itiielf, the place least apt to interfere with 
cleaning, and least apt Uy he bent or knocked off. Floor-mounted 
stops are easily dam aged, create safety^ hazards, and interfere 
with floor cleaning, even Xu the OALtent of damaging fiorar ma¬ 
chines. Wall-mounted stops are a better choice^ but still providt* 
some of die same difficulties. A hinge-ty^pc slop is a good choice 
where a heavv-dutv hinge is used and the frame and door arc 
both of rugged construction. 

Bv far the most successful materials for both door push plates 
and door kick plates arc plastic laminates, such as Formica and 
Micarta. Metal plates, especially those which require polishing, 
such as brass, should be avoided. Full-width kick plates and 
push platt^s can save much cleaning and repair of doors which 
are hcavnlv used. Further benefit is obtained where the door¬ 
knob is located within the push plate* so that this area is alsii 
protected. 

V\Tierever possible, exposed screws should he av'oided; not 
only are ihev^ easily* tampered with, but they tend to loosen 
and they become unsigh E h' with soiling^ Hardsvare .shfiuld be 
selected that is firmly fastened to the construction and that uses 
a system that resists tanipering and loosening through shack 
or vibration, 

A few details conc'crning door design follow: 

1. Remeinbcr that flush doors provide no opportimity for 
dust to collect in the many ridges and indentations found on 
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Fig. 59. Intricate eiterior Smt framing inepjis dttirr 
much niaintcuaiice time cn- an unsightly appearwipo- 


2, To avoid coimsiun damage and repeated paintiaigs, iastall 
EJut^ide entrance doors nf alum ilium or stainless steel. If ch.Jsers 
are pro^rided, they should be installed on the inside. Major en- 
trances should provide an airloct of a double system of doors 
with at least a 7-ft distance between each set; each set nitusl 
have two dmirs at least 3 ft wide. Aluminuni estcrior doors 
should be of the wide, heavy-duty type (avoid narrow'-Une or 
iiiteTTnediale Ivpes). Autumalie entrance doors almost completely 
eliminate hand smudges on push plates and glass but should 
be actuated by tread controls rather than phcit«>electric controls^ 

3. Rememlver that pulls on exterior doors should be of a 
design that will not create a lever acHon at a point of attadiment 
to the doorp Parallel horizontal bars connected by a vertical 
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other types of doors. The simplest hjim of Lrkft should aJ&ti 
be used with the same coiisicJemticjn in mind. 

2. On aluminuiii doors^ avoid the uarrow^-line series. 

3. See that side stiles on aJuminuni dtKsrs are 1-^4 bi 

mininunn to rninimiy^' vandalism and other damage. 

4. Remember that svcHid doors should be 1% in thick and 
typically solid core for other than light-duty applications^ such 
as closet doors. Solid-core doors withstand more damage and 
also pro%nde lietter sound control. 

5. Consider that although interior doors may be of wood 
or metal, all frames should he of metal, as wcKid is likelv to 
lose its stnictural inlegrit\^ 

6. Provide full-length glass panels in doors or adjacent to 
doors with a cross bar to prevent damage and accidents; failing 
this, provide them with an appropriate decal affixed to make 
the glass visible. 

7- Avoid the use of louvered dcsjrs for decorative purposes 
only (these are typically wooden doors). Such dcxirs require 
an Inordinate amount of rime for painting, repairp and cleaning. 

Sh Use nibber swinging dwjrs in industrial or warehouse 
buildings where carts or fork trucks are required to push their 
way through the opening, or where this will lake place evTn 
accidentally. Rcgvtiar metal doors will nnt stand such treatment 
and will require ctinstant maintenance, (See Fig. Bl) 

9- See that doors to mechanical rooms, custodial closets, 
transformer vaults* telephone equipment rooms* and elevator 
machine rooms, are equipped with self-locking locks noth free 
knobs nn the inside, and with access bv kev only. 

LLLstly, consider two items of control. A good key-control svs- 
tern will result in considerable economy of operation. A metal 
key cabinet should be initial equipment for every' building. Hard- 
w^are manufacturers should tje cunsiiltcd concerning the master 
system m\d type nf keys required, 

A simple but comprehensive door iiuml>ering system Lv a big 
time saver h}r maintenance. ^Vhere the numbers jire used for 
public identification^ a plaque should he attached above the 
dixar, eitiler tm the casing or immediately above it. W'liere the 
numbering is for use hy maintenance personnel onlVt it may 
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Fig. 60. Rub^Mrr swinging doors aj^ ilosi^icd lo \vitfi5fiiTiil 
mcigh tnatment by fork trucls ^l^d other veJiid-es. (B- 
MrCuirc Compan^^} 

he stamped in an nntilitrusi^^c poTtiun of the dwir. For pub lie 
use, use a bminaled phisHe plaque with muiiiied letters 1 in 
high; attach it \yitii semvs of the nonremovable hpe (cemented 
Kpes are loo easilv damaged or removed and leaxe an uiisightly 
scar), Wliere pilfering ur x'andalism is a problem^ painting the 
numbers uu dtK>rfr£unes may prove more esjonomical. A single 
door number can provide a lot of information: For example, 
door number identifies riMjm number 13 on the wesl wing 

of the sixlh floor. 








CHAPTER SEVEN 


Restrooms, Plumbing, 
and Piping 


There are buildings without rcxifs, buildings without corridors* 
buildings without windows or doors—but a primary reqairernent 
for e%Tr> building of any size is restroom facilities, a matter 
of facl^ it IS not simply a c|uestion of needL it is a rather closely 
controDed legal requirement. 

Restroonei and iheir related facilities (such as locker rooms 
and lounges) are “display"* or “emphasis" areas; evervoiie sees 
tliem and uses them regulaj'ly^ they judge the eulire facility 
and its managenient by the condition of the restrooni—and take 
it all quite personally, RestitKim use is more or less a leisure 
activity, or at least leisurely, and each user beoimes a seif-op- 
pointed inspector with a lot of factors to claim his attentions 
odor, litter^ graffiti, vandalism, cleaiiliriess or appearance* provi¬ 
sion of supplies, staining and discoloration, and his or her impres¬ 
sion of salutation. 

But we are itivulved in a paradox: While the restroom is 
the primaiy' area nf public scrutiny (the only other areas ap¬ 
proaching this in importance are the lobby and food-service 
areasat the same time^ to the building owner^ the restrcjom 

is an area and expenditure that produces no income its just 

a necessary^ evil, and therefore uf limited importance, 
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There is aJso the problem af finding people whu will do a 
reasonable job of cleaning this type of area. The status or unagc 
pniblem of ciistrsdians has long been recognized as one of the 
big problems in motivating this type of worker; these problems 
are magnified when it comes to cleaning restrooms. Organizations 
wliith attempt to have a person spend full-time cleaning rest- 
Kjoms find that this worker is often looked clown nponK even 
though the rate of pay may be the same and the work requires 
about tlu' same skills as other cnslodiai activities. Some contract 
cleaning companies capitalize on this prcdslem and offer tsi clean 
restrooms on a contract basis so that the building owner is able 
to recruit his own svorkers for other custodial activities. 

Another factor in making re.sbTMim care expensive is the fact 
that it require-s ctjnsidcrable attention. Whereas offices and curri- 
dors mav be cleaned only once a day, restrooms may require 
attention two or three times that ofleii. In large, heavily used 
restrocmis. such as one might find in an airlitte terminal or a 
sp□^t^ arena, Tmdtiple or continuous care iss needed. 

All these reasons tend tn uiiLlcrline the .special im[3orL^nce 
f>f design for maintainability' in restroom and related areas. 

We should begin with layout. A numlw r of factors are involved 
in di^ciding the It^cation and size of restroom facilities, sneh 
as construction cosh pltimbing, time lost in walking to the facili¬ 
ties, and so on, but from the mdntenanoe standpiint the case 
is cle:ir: Given a specific total numl>er of fixtures, a large facility 
is tiujre economical to maintain than two or more smaller ones. 

Arrange the plan of a restrooin this becomes must feasible 
for larger installatieos—to provide a smooth, circular flow of 
traffic, Tbc user shfsuld proceed from the commode or virinal 
to the kvatorv', then the tovvel eabinet, and then the w^aste re¬ 
ceptacle without having In ens.-^cniss the room. Preferably, the 
last step would be to use a separate esit door. Similarly, arrange 
sho%ver-rfwim and Incker-rooin facilities to minimize floor wetting 
through dripping. 

Individual restroom atid shower-rooin facilities iinquestiouabK' 
are called for in most installations, hut there are good cases 
for gang facilities. For evunple, in athletic areas g^ng showers 
are generally quite acceptable for men* and for ^vomen it is 


13fi auildin^ DesJsrt fdr UaintainabJlity 


not imiLsnnl to provide n conibinBiiiJn uf gang showers nnd anmt’ 
still 1 showers. lu indujstiy^ the tireular or semioireulLir wnshbasin 
can be hsl-J by a number of pefjple at oiip time. Kaeb of tliese 
approaches—and there are other ptissibilitfes —results in less 
niiiinlerj.ance (ns well as installation cost} than an equivalent 
number of individual fixtures. Full height ceramic-tile walls are 
recoinnicnded for gaugeshower areas, hut make tliem sit least 
6 ft liigh. Shower heads in a gang shower or an>' public shower 
sliould be surface-mounted uitb no adjustable devices; shower 
heads mounted on stems are too easil\' broken. Adjustable de- 
Vice'S require loo nmeb mainteciaiice. The sliovv-er heads cau be 
mounted at varying height!; for more convenient use by taller 
or shorter persons. 

A very general problem in educational and other institutions 
is the maintenance of restrooii^ facilities winch arc lued h) stu¬ 
dents, patients, or others tlian the statf. The probh^m is great!v 
miniini?:ed where both staff and s hi dents, f[ir example, use a 
Common facilitv, which tends to provide a regular monitoring 
of that facility. 

To provide a most Hcxihle arrangcniciil^ consider arranging 
mens and womens m^trsioms end-to-end with a inovahle parti¬ 
tion to be cliangfd as the priipoitioi] of men and w'omen users 
changes, or the use nf a don Lie partition that puts a number 
of units out of mmmission if occupancy fs ven' low. This would 
also pnwide lor common use of faciltties later on. 

In certxim types of public restnxim facilities, such as public 
schot^ls. training fiLStitutioiLs, meiiLil institutions, and the like^ 
a iloorless entrance to the restroom should be considered. Not 
only do£*s this eliminate the maintenance of a door which would 
be the most heavily used in thf! facilitv, but it also tend.v to 
reduce vandalism, littering, and graBlti within the area. Of 
course, a blind wall should be prrivided, prefeniblv faced with 
ccraniic tile, but such blinds are necessan.' even with doers. 

Tlie most produetive nu^thnd of cleaning res trot ims—all sur¬ 
faces, including walls, partilions. fixtures. Boors, and all the 
rest is spray cleaning, where a detergent solution is spraved 
onto these surfaces fmni a pumping device designed for this 
purpose, rinsetl dowm with eltar wafer, und then squeegeed 
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from tlie floor to the drain. This activity, which saves a sjreat 
deal of cleaning by hand, cannot be succcsjifulJy peifumi^ in 
restnooins improperly designed. The basic considerations are the 
floor drain^ the sloped floor, and wall, partitH>n, and fixture sur¬ 
faces that are not damaged by Tegular and copious amounts 
of water^ 

The control of cidors in a restroom derives frrim proper design 
to eliminate pcmiiis surfaces in which bacteria may breed, an 
adequate sanitatinn prograjn, and g(H>d ventiJation {sec Fig. 
01). Exhaust fan and duct should be sized wltli tlje assumption 
that its eflGciency will drop over the yeans- the covering grill 
should Ise of aluminum or stainless^ as successive paintings tend 
to clog the openings and reduce the flow of air. The restn^tm 



Fig. 61 . The use of dtip-fluld c^tineta daniagriii walb, 
creates an unsightly cfUtidJtJutk, and does ant Rmtribute 
to cleaning or eLiciiination of odor?!. 
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door shtJufd be pio\^ided ^^i^b a grill and/or the bottom of the 
dtjor should be sel ici such a length that an air space is provided 
below. The fan should be on the same ssvitch wdth the lightings 
to ensure operati[m xvheiiever the facility' is in use. The num¬ 
ber of air changes required for restrotiTTis is typically controlled 
by local biiildtiig cEides^ but dic)' should be considered as a 
niininnim. 

To sumiiianze points made on either subjects and add a few 
more, graRiti in restnionis (and Either places) j.s difficult to clinii- 
nate but it can be lessened in these wavs; 

1. Provide surfaces that are difFiciilt to write on: ceramic 
tile walls with sealed g^out^ or epoxy-rcshi coating on exjnerete- 
bloclv W'^alls, nr metal surfaces that have been given a sm{Kjth 
or waxed Rnish. 

2. Provide bright illumination. 

3. Use light-color enamel paints. 

4. Design longer toilet stalls. 

RESTROOM SURFACES 

Probabh the best restiiHun floor h ceramic tile, unglazed, w'ilh 
a colored synthetic grout. If a portland ccincnt grout is used, 
it should lie properly sealed^ and preferably of gray or tan. 
In indu.'itrial areas* or where econonn' dictates* concrete floors 
arc acceptable, and again should be [iroperiv sealed. Terrazzo 
floors, while phy.'iically durable, arc difficult to control from a 
stalling standptiint and require excessive floor-care time. Anv 
form of resilient flour, for anything other than private use* is 
an extremely [XKjr t?linice: the floor is qnicklv damaged by water, 
odor control iji impossilile, anti germs grow in profusion (Fig- 
62). Carpel is Hcceptahic for ver)' light-use siLiiafitinSr The aTite- 
room, when one is indicated* shotild Ix^ Hoored with the same 
materhil sis tlie re^stroom itself to avoid a completely sepafjite 
cleaning proceilure for this small area. The restroom floors should 
Ih^ on the same level as the corridfir licKir, neither raised or 
depressed. With a propc^r floor-drainage svstem, it .should not 
be necessary Ui have a high threshold, which creates iiumeTon.'i 
problems. 
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F\g. 62, Resiliexil floore, such as siuyt-B-sbestioSr an? fln 
L'Xlremely pm^r cbuic*^ for festroom.s m o^hpr firKim which 
may become w-el. 


Restrmiriis for active use should be equipped with a Atof 
drain, \Mth the f\oors sloped to tlie drain. Even if the use of 
the drain is nol required for regular floor care (that is. where 
a floodiiig system is nut iised)^ it can still Ih? a good iiivestmenl 
to forestall svidespread damage due to a fixture overflow, a 
bniken pipe, or some other source of a great deal uf water. 
In a large resfrcjEjrn, further consider a recessed floor iweptor 
without curbs, in cfiinbination with a utility faucet and floor 
drain. (The problem of sevver gasses venting iiitEi a restroom 
thrtnigh a trap In which the water has been allow^ed to evaporate 
is best overcome by the custodial activity- of adding water to 
the trap period!callv, or by adding a small ariiouiil of oil^—such 
as mineral oil- tsi act as an evaporation seal. ) 
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The ideal icstimm wall is glazed ceramic tile. Again, as with 
the Eoors, the grout should either Lwe syiifhetic phuitic niuterial 
or £ealefl portlnjid cemciiit, and here ecdored grout 15 stiU iiTipor- 
taiit If the ceramic vvaJI does nr^t ertend to the ceiling, then 
the upper portion shonid be plastered and painted with high- 
glosis enamel, li the restroom is confirmeled of concrete bloekr 
then a height of up to at least 5 ft should be covered with eposv 
resin^ proteetiiig not only the block but the grout between. 

Stall partitions, preferably of metal or lamtiiated plastic, should 
be wall- and/or ceilitig-hiing, witlioiit any Erjor supports, as tiiese 
complicate fioor maijitenance and reejuire a gofjd deal of cleaning 
themselves. Hut if the partitioiis are mctnl, ihev sin mid ha\'e 
a hnish that resists marking. Ceramic stall partitions may be 
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used where much vfinLlalism or j^ratfiti is hut they 

must lie floor-stundfug, tjf course, and create difBeult cleaning 
iUui repair problems if they are damaged Stalls of longer length 
tend to minimize the amount of graffiti or damage to tlie inside 
of dcxsrs simply because tUey are more difficult to reachp Ai- 
though not necessarily in evers- restrotjm^ do prosnde some rest¬ 
rooms \\^th stalls of suitable mdth, including the door (which 
must open out), for wheelchair use; special pro visions iiiciude 
a high seat^ grab bars,^ and an accessible location. 

A tub and enclosure constructed of reinforced filler glass elinib 
nates typical problems normalh' assficiated uith ceramic con¬ 
struction: loose tiles, cracked tiles, broken or discolored gront. 
[J^ee Fig, 63.) But care must 1 h^ taken not to use abrasive cleai'is- 
er5 on this t\^>e of material, as it scratches easily. 

Be sure to specify a tissue dispenser that holds two rolls (Fig- 



Fig. 64. Tikup dwpensera she^jld be 
of the dosible-nill so that there 
h alwav'5 MJnir ip reSprv'p. (GrOf- 
gta-Fainfic Ctimpantj. f 
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6-1 )p preferjibh- the resiene roll ^liouJd remaiii covered until it 
is iieeded. The use oi: a double tissue dispenser cuts dinvn con¬ 
siderably on the number of service calls and complaints rejsulting 
from ninning out. lu wonieii^s restrooms^ considoraMoii should 
be given to prnvidsrig a hinged bracket suitable fur bolding 
a jxicketbook or package, and many women deanand a constnic- 
tion that provides modesty strips to cover the OjX^nings l^etween 
the doiiT and the partition. In all restroom stalls, be sure to 
include coat hotsks. 

It is not enough to liang toilet-room partitiniis—they must 
he hung well. To say that the hanging -'should be done simply 
^'per manufacturers speciBcatiojJs"' disregards ihe question of 
what the partitions are being fastened ti]. If the fa.Mteiiiiig is 
to dry walk plaii^ter. or c'Oncrete, a small 1^:4-111 shield and screw 
simply will not do the job; toggle holts and more likely through 
bolting would he required. 

WASHROOM FIXTURES 

Lii vat ones slkould be r>f ceramic constniclioii (not enameled 
steel), preferably with a back splasli^panel as an integral part 
of the unit. The lavatories should be walbmounted, as the pres¬ 
ence of legs coniplieates .sanitation. In public areas such ;%s trans¬ 
portation terminals, consideration should be given to self-closing 
faucets. The lavatories should he large enough to prevent splash¬ 
ing onto the floor, and where the facilities will l>e ii.setl by young¬ 
sters at least one lavatorj^ should he nimiiitc^ at a Iowxt height. 
Where user-acceptance is not a factor, the use of a single faucet 
in a lavatory* provitling water of a regulated teinpcratiire for 
hand and fact^ washing, cuts faucet maintenance in half wink 
reducing fanct't leakage by half, in addition tu redticing first 
enst. To avoid fiouds, do not provide liivalories with stoppers. 
Avoid foot-pedaJ-operated faucets (except in ctTlaiti medical 
areas) as they cause considcrrafile mechanical difficulties. In 
public toilet rooms do not place a shelf over the lavatory as 
this Kiuses a difficult cleaning problem, a-s well as Ixing an 
accident hazard. Many people have injured tlicir foreheaiI% strik¬ 
ing such a shelf while iM^ndirig over to wash their faces. 
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Th^ ideal ujrinal is wall'itiounted, with ijitegra] side panels 
of the same eeramic material from which the urinal is con¬ 
structed, and with a floodetl open-throat drain conneLted to drain 
piping of krge-enoiigh size to dispose of a cigar or a paper 
toweL ITie Houded open-throat (also knowm as the ‘‘cfiminode 
h-pe”) urinal avoids the built-in ceramic or screwed-on metal 
strainer, v^^hich is a constiiiit source of otlor^ almost im|Kvssible 
to cxjrreci (The use of nibl>er or plastic screens is most misightly 
and udamus.) A further advantage of the commode-type urinal 
is tliat the user will much more often Aush it liecause of the 
visible disct>loration of the water, whereas the throat tjpes 
of urinal will be mocli less often Hushed, especial!)' in public-use 
areas. The floor-standing urinal (generally not legal) should 
be scrupulously avoided, as floor staining becomes inevitable. 
(See Fig. 65.) In areas to be used by the genera! public, be 
sure to pnivide at least une urinal at a lower height for young¬ 
sters, Regardless of the type of urinaL a wall-mounted cigarette 
uru should he placed between every two fixtures to avoid their 
being used as w^aste receptacles. To avoid the vinsighdiriess and 
odor caused bv' iinflusli^ urinals consider either an automatiCj 
timed Hushing device for all fixtures, or the proximity' de>ioe 
svhich causes flushing w^hen the user steps away from the fix¬ 
ture, (A 1 s (3 note the lesser prubUm with commode^ypt' urinals, 
mentioned above.) Consider eKmitiafcfng metal partitions be¬ 
tween urinals; their c'OiitimiLd corrositsn is a c<nistant problem. 
^V'omen^s urinals ore available and may be considered for certain 
installations. 

Wherever possible, eliminate the use of flush tanks for urinals 
or water citiscts as they expose nuieh mechanism and surface 
for damage, soiling, and vandalism. Use flush valves instead, 
with flush handle at least :S6 to 42 in above the flofir, where 
they are easy to reach with the hands hnt difficult to reach 
with the feet—thereby avoiding a good deal of soiling and 
damage. 

Water closets should have the following features; 

1. Walbniomiting, to avoid cleaning problems on the floor 

2. Elm I gated bow! 

X No tank 
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fig- 65- Flj;H>r-sta,ndms urinals, drain sEraiui^ra, 
anti piruxinilty to metaT walls all treate malute- 
fiLadaiJi;:hcs- 


4. A fliLsb valve 30 iia ahov^ the baiisLed fltjor to avoid dam¬ 
age to the valve from being kicked with Ihe foot 

5. No floor valves that are foot-ciperatcd; no s^eat-back valves 
Ill the selectiEjn of toilet seabi, a number of factors can reduce 

nr elisninate maiiitenance pmblemsi 

1. If no seat eover j?i provided, a daily deanlng uf both 
the top and bottom surfaces is elLminatecl, as are problems with 
die hinge and the biini|3ersH 

2s All (jpen-froiit elongated seat not oulv reduces sanitation 
time, but also generally provides a Ijctter appearance. Split seats 
should be of rugged coiistmelinTi to avoid damage in iJie hinge 
area. Split seats are recommended for both womens and mens 
restrooms because of general samtatioDt the ptrssibility of conver- 
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Fig. 66. The st-lf-raiirfng toilet seat helps solve dOE af the 
nii-'i&t cTointiiijii prnhlenLS in iieslroojii 
{Betickc COTpoTotion .) 


Sion, and thi? need to slock onh' one of scat for replacement 
purposes, 

3. Tlie self-raising seat provides considerably better sarata- 
tioii coiitlilioiis and again retluccs cleaning time, (See Fig. 66.) 
TTie newer models cmise the seat to raise slowly, anti bhive con- 
eealcd springs. Ex^xisetl springs should not be used because 
of the cleaning problem, 

4. Solid plastic seals provide great durability and almost 
indefinite life, contrasted svith coated wood or pressed fiber stoats 
w'hicli may tend to chip or split. 

5- Black bumpers should l>e as'oided, atid either white rub- 

her or plaistic: biimprrs S[‘M^cifiecl^ 

6. In ccTtfiin iJiiititiilioniil sitniition.'i, a vvrilt-r closet may be 
provided without a separate seal; the fixture itself has its upper 
surface finished hi the shLH>e of a sent. 

Tn an indiistiial if circular fir semicircular hand-washirijj 
fountain is provided (such as the ^Bradley basiin avoid die 
tmazzo basinn as it is easily damaged by chemicals or other 
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fig. 67, A EDod &ret choice fcir a 
CLTCidar wooJd be re- 

iiifcH:ccLl pqlye^er-molded conitpao- 
tion^ a. scccnd choice ^.vuulf] be 
stainless ^tecl; e pt>or third choice 
should be lcrTa££i>. ( 
pomtion.} 


means. The fiber glas!^ or stainless step] basin are better choices, 
in that order, (See Fig. 07.) 

If no ciistydiaL closet or utility' .sink is aviulablc^ provide a 
wall-mounted bihb-tj^pe faucet (so tliat a hose may be screwed 
onto it), with a suppurtiiig bracket so that a bucket may be 
hung on the faucet. This should lie located over a recessed 
area of floor* or a curbctl area, with a drain in the dccpe-sl 
part of the rece?^^, (Do nut forget the siphon breideen) 

Fur Ijathhibs and shower stalls, specify tixUires that have 
built-in antislip features. The later provision of adhesive strips 
nr spots ref[iilres regular repair and replacrcmcnt and nnikes fix¬ 
ture cleaning more difficult. The alternate system of providing 
nonslip bathmats leads to theft, a good deal of handling time 
on tfie pjut of housekeeping per.'^fmncl, and still another item 
to be cleaned. 

Avoid shovvef curtains to eliminate a continual cleaning, rcpaift 
and rcpIaLCment pruldem. Shower partitifins and doors should 
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preferablv be aiuifliiium and fiber glass. If gfiisii is to be 
it sh[>uld be of the IrempeftLl type. 


RESTROOM EQUIPMENT 

The iiioderii sippruaeli to lestriKjiii equipment bi to provide re¬ 
cessed, multipurpose units of large capaeity and made iif durable 
materials. Tlie recessed cDnstruelioii eliniinates surfaces to be 
clcan-t'd and makes vandalism more difficult. ^1 he largest stori.tge 
capacity for towels and soaps minimizes rcpkoeineiit time and 
Service calls. 

Some v'Lirieties of restroom receptacles, such as stainless steel 
units recessed into the wal], have a locked lower portion, Periodi¬ 
cally those are damageil —often beyond repair—by someone who 
has inadvortcntlv dropptcl an item of \*alue into the receptacle. 
One would not tliiiik this would liappen regularly, but people 
drop in anything from false teeth to yvatches; their efforts to 
retrieve these iten^s result in bending the door to the rece^ptacle. 
To avoid this problem, the original installatiun shouhl include 
a sign cemented or bolted to the B\lure, |ierhaps nf embossed 
laminated plasHCn indicating the number to call for the key. 

All public women's restrooms liliould be provided with a 
walbiiiuunted recessed saiiitar}'^ napldn dispenses as well as a 
wall-mnnntcd reei^ptor in each comm(>de stall area- In fact, 
yvall-monnted dispiaiscrs and wa^te receptacles in geneml are 
impKjrtaiit in lU'oiding rust, Roor'Cleaning difficulties, and the 
extra attention floor-stand lug containers require (see Fig. 68)- 

Avoid mounting mirrors over lavjitijries as this may lead to 
piping stoppages due to lcHi.se hair. I'nrtlier^ avoid luoiuiting 
mirrors with rosettes ^ls tliev are hard to clean around. A good 
Solution to the iiiirror prohlcm is to Inive them as an integral 
part of a combiuation recessed yvall nnit with nurror on top, 
toyvcl dispenser beneath, and waste rct'eptacle at the iHittoiii. 
lu women's restroomSp consider the disirability of at least one 
fulUlength mirror, (flow does this affect mainlenanCf^':^ More 
vatidalisnc litter, mid graffiti occur where persous feel they have 
not liceii given aderjuate facilities.) 
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Fig. 6B. \\1iere inodi.H^iUite provision is madt for \\TLste 
recepladn, rpetuoJ pn>h3cTn5 of lllter, fire liEizard, veTmio, 
and difficuky of Hoor denning result. 


There lire literally dossens of varieties of haii[Teleariiii|^ mate* 
ri&ils^ including sucL h^isxc items \a^ bar powdered soap, 

lotioii-type soap, liquid ifoap, soap leaves, soap paperSt and so 
on. The tw'O systems providing the best results with a mininium 
{if rnaintenaiice and attention are liquid soap, which is dispensed 
in lather or foam using a special valve for this purpose, and 
lotion-type soap. In any ease, avoid glass soap containers; use 
plastic or metaJ. Avoid foot*opcraled ,'jnap valves; the onlv justifi¬ 
cation for such equipment is in surgical preparation suites and 
tfirn a substitute system mii lie used. It nut ecorioniieally 
fcasilJe to mount a sf?ap dispenser he tween two lavatories as 
an economy mca-wire as the vSoap (liquid or pow-dcr) that falls 
to the Root wulj cause a considerable cu.'^todial and safett^ ha:zard 
(tig. 69)* A dispen.ser should be mounted over or witjiln each 
livviitojyv 

If bar soap is to be used in tJie lavatory , a drained indentation 
should be part of the lavatory^ fixture itself, cflimmating the need 
for a sepanite soap dj,sh. In a tiih or shower, provide a eiinibina¬ 
tion soap disli anti grab l>ar of the same ceramic material forming 
the tile wall; it should l>t' the self-draining t\^pe, bt»tli for the 
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fig. G9. Where soap di£p«:n&ers are mounted between tsvatqrieH, material 
foKiiij; qn the flcjin will cau5e staining t*f the ^out and a regular sanita¬ 
tion pTobtem. 


ease of cleaning and tn avoid the disisoHing of syntheticr deter¬ 
gent biirs, 

A centra] distribution sj'stem for liquid soap can he a good 
ill vest o:tent for large high-rise office buildings^ ^\here numbers 
of restrooms are Liivolvecl WTiere each restroom is Upically 
sinalh having a half-dozen lavatories or a system inight 
he considered for the entire building or for several Hoors of 
the building. Where each restroom is rather largp (a do^eii kva- 
tories or more), a central system for that individual restroom 
may well suffice and be teiosE ecfinumieal. Many central liquid- 
soap systems have been in use for years vvilhout causing prob¬ 
lems. (The most important operating factors Lire keeping the 
pijics full and never introducing into the system liquids of other 
than tile proper dilution.) Naturally^ only an economic analysis 
for any given facility^ can indicate the desirability of a central 
system. 

Although cloth tow^eling is often preferred in executive areas, 
it is not the best applieatioo for general use. Paper tow^eling 
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Fig, 70. M(Kt dedrablp for restmamj are combiqa- 
lioii mLVHsed fiTcturei pnividing toweling, wailn re- 
L'eplaoJc, iind TniTTinr. iCeor^ia-Pocifk Company,} 

supplied in rnlls^ cUspeiLsed in LY>ntrolled luiunints^ is an econtiiiii- 
cal system, rhooreticaljy^ elcetilt hand flricrs have a great deal 
ti> offer, since there are tin towels to replace and there is nv 
litter to remove, hut in pnicticc the vast majorin' of organi>Hatioii?i 
that do install electric hand clricTS later come bacli and put 
up paper-towel dispensers alongstdc* This is simply because eleC' 
brie dntTs are ton slow for most petipic and also slmplv cannot 
be used for drying tlie face or tlie back nf the nr^k. Whatever 
type of system is used, whctlier clotii, paper^ or electric, at least 
tTA’o units should Im? installed to eliminate complaints and allow 
for the time required to refil] dispensers (nr repair the electric 
drier) on an emergency basis. Similarly, the waste receptacle 
should have at least tme cumpanion unit. The doubJing-^up of 







ReitrtKrmtt, Plymbirig. and Pipirtfi 151 


dispeiisf-n LUid waste c^nlainf^ns is a good inveirtinrat for any¬ 
thing other than privatff reshrooms lesed by just hvo or tlirt'e 
mdividuiils. The towel users and waste reeeptades as well, 
which may be a comhinEfl unit^ sliould be TrVaJTmounted and 
recessed as far as possible (Fig. 70). Avoid painted steel cabi- 
netSL stainless steel, while not perfect, is a good material for 
this purpose. 

Lockers should be mounted on a solid base, such as criuerete^ 
with a ceramic cove^ this pT[slides easy cleaning, and eliminates 
a space where litter and soil might colli'Ct ( Fig, 71), The base 



Fig. 71. The Milid base elimlnalcs a litter trap; llie inte- 
^riil seating the objUnictinni of ^UpjlOTtSj tiut 

lockers should have doping tupji to averid litLer LtjIlectiDa 
and ihi- Boor •^lMiald have been ceTumle tile. 
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oil whidi tUe Inckcrs rest pri-fcrably shoiiJil be of solid iniiterial, 
such LIS fHuirctl light-weight concrete. If it is liollinv, ihcrc is 
4 possibility that water and soil will collect, creating odors frotn 
the gnmth of bacteria tlutt will be iropossible to rc:ich and 
remove. Further, the base should he recessed as a toe space 
to a depth of about 2 in aod a height of a 4-io cove to as-oid 
mop marks and rusting of the lockers themselves, wJiich would 
happeai if the front of the lockers arc fliisli svitli I lie base. The 
tops i>f the lockers should be slanted to avoid coilectiiig soil 
and liaving niiincrous things piled on top. Freferably, iodicr- 
room seats should be cantilevered from the lockers tiiemsclves. 
So that no floor legs are ter|itired. 

PLUMBING 

discussion of restrooms naturally leads one to a consideratioii 
of plumbing, since the ttiajorify uf phiinhing reriuirements in 
a building are for this purpose. 

Ill addition to the general drawings showing the plumhing 
ssstein, special care should be taken to .show the location and 
sizing of all undergnmnd pipelines. At junctions or turns in 
the line, of course, manholes should bc^ provided. Careful mark¬ 
ing of underground sy.stems is espcialh imporLmt where plListlc 
piping is used, heeaiise electronic location gear will not fimetiun. 

Plumbing and piping systems that are properly identified avoid 
wListing the time required to search out and test directions of 
flow, contents, and hazardous .situations. Tliis identification 
should be affi.vt'd to nr painted on nest to each valve, each 
branch or take-oH. each point a pipe leaves or enters a wall, 
each major change in direction of a jiijx-, each espansioii joint, 

and each anchor. A brass, stamped tag should lie used to identify 

vcilves. 

In addition to other identification, the color-coding svstem 
has been found to save a good deal of time and tn elimiiiiite 
some accidents. Color coding cun be used cither bv completelv 
painting pipes or pipe coverings or bv using colored handing 
at freciiient inten-ak The following schedule {developed bv 
the American National Standards Instiliite) is in rcgubir use- 
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Fire protection + * ^ - . -. - , Red 

Stetun supply . --* + + Orsingc 

CoTidcnsnte return . + ^ - AliiLTiiiiuni 

Hoi ^valer.... Diiik yellow (gold} 

Cold water ... p Diirk green 

Chilletl water - *-- .... Light greei^ 

Coiuleniiing water ..* Light t^ey 

Gas .Light yellow 

Air . Oi^k brown 

Oriiiiis .....* Natural with walls 

Electrical ..... -- ■ p Natural with walk 

A^acuum ....... ^ p..... . Beige 

The value of standardizing fi>;tures should be of cunsitlerable 
economic weight in purchase eonsideriitious. Certainly all fixtures 
within the san^c bufltliTig shotiUl be nf the same type and from 
the same manufacturer, and the same thing is also tme in facili¬ 
ties having a number nf builditigs. For example, where all rest¬ 
room fixtures, vaH'PS, atiil fittings are standardized (even if they 
hax'e been purchased at or ten-year intcwals) a stock of 

replacement parts and svhole rniit.s considerably reduL-es the time 
and cost of repairs or replacement; hut where such items have 
been purchased from sex^eral iiianufacturers> it may not be feasi¬ 
ble to stock sudi parts, and high costs will result not only fmni 
the increase of maintenance cxpensCp hut also the dowm lime 
imi)oscd. 

In determining the space necessary' to prujierly mainlaJji piping 
and phimhing c<]uipinetit, xx'e must assume that every fixture, 
valve, or fitting will eventually liave to l^e removed or worked 
on. Where inadequate s|3acc is provided to swing a wrench, 
and to perform the proper body motions, the worker will requiTe 
excessive time due to fatigue, cramping, and giving [itlenlion 
to avuiding skinned knuckles or other accidents, (Sec Fig. 72,) 
Specifically, for fixtures with ktcws^ be sure that the item to 
be removed has enough tnming room; for bolted flanged fixtures, 
he sure that every’ bolt can be turned with a wTench. To the 
plumber^ plumbing chases seem invariably cramped; 3 ft should 
be considered as a desirable mtiumimi width- 

tn piping lovoubi^ be careful not tii Idock openingjs tluough 
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72. Tlii/f mn^e^ted itiize guiuanti'cs that Linv FUflfntrnanct? 
itctiv-itii will \ m ^ pmiqnged and t'spensivi:. 


which cquifirucnl iiiiiil: be mov^d, Kveii th[Jugli it iiisiv be in¬ 
tended for the ccjuipmcTit to he rerouEed elsewhere, the piping 
\vrmlc1 probaljly Ix'COine diirriLigcd liy tempts to force efjuip- 
itient through. Keep piping, vitlves, cuiitruLs, opera ting devieesT 
hangers, and other permanent fi^itnie^ out of aisles and ace^fss 
space where they may Ixr daniaged liy vehicular and other trafficL 
hut if such loc-atiun is nnavoidable, prtJVide guardrails and bump¬ 
ers, along with cautionary' painting. 

A maintenance workers profluetivity will hv retlnccd with 
expisure to sueh hazardous ctJnditiuns^ as hot piping, dripping 
licjuids, and the like. Provddi* jnsulalifin for steam and CT>ndensate 
least the amount that will be e?sposed tfj liuman ctni- 
taet; secosidary benefits incliiiile Tetliiced compensation ctJSLs and 
utilities cost. 
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FUk 7 i drains should be prinidcd—and jiliimbiiij; roiighed-in 
to assure location at llic low piijjt of tlie Rout wlicrever fluids 
might accumulate mi a regular basis. Ol course!, drains should 
l>c adequately sized to iliminate doggiiig. EKample.'i would in¬ 
clude the followingr 

L Ft>od-processing areas 

2. Steam-deauiiig areas 

3. Re.stnioms of considerable si^se and/or where the spray' 
cleaning technique is anticipated 

4. Wet-processing areas 

5. Safety showers 

6. Parking lots 

7. Sprinkler test drains^ if inside tlic building 

S. Areas ^vilh large floor gratings to lx? serviced 

9. Pop-off valve discharge areas, wh{?rc the discharge cannot 
l>e piped to the exterior 

Waste drains bir restrooms—urinals, water closets, showers — 
should be adequatelv sized to jUevciit cloggingT overflows 
tan eause very expensive problems. 

Major mechanical and air-conditioniiig^^quipTnent rooms 
should l>e provided with Mosir drains tn accommodate leaks, 
broken pipes, discharges^ and provide for on-the-spnt cleaning 
uf parts and piping. \VheTC possible, discilarges should he piped 
to the oiiLside of the building rather than to the floor drain^ 
The best in\'estnicnt for vvater pipiJig is red bfiiss; galvanized 
piping will bcc^jmc extremely ex]3eTi.slve as it ctjrrodes and lie- 
conies clogged with scale. For piping in general, plugged tees 
rather than elbows will provide opportniiities for drainage nr 
cleanout at verv- little adtlitional cost. 

The typical piping isystcm does not have enciugli valves^ so 
that a 1argt‘ portion of the system needs to bt- shut down w'hen 
maintenance is required. True, ^^alves are expensive^ but they 
more than pav f<jr themselves on a single shntdowTi. For example, 
each runout fmin a riser should be accessibly valved, and zone 
valves shoiihl also be accessible. Water lines should be valved 
at the point cjf eoiincetion to the %vater main, aiiJ aJso at the 
entrv' to each building, both inside and outsider 

^^1lerever hibb-tvpe faucets are used (with screw' threads so 
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that flexibli^ hoses may be attached ), siplirjii breakers must be 
prcnidecl in order to avoid the sucLion tjf impure water into 
the plumbing sjsteni. lypical areas for this would iiidude the 
kitchen, eustodiai closet, boiler room, lauiidrv* production areas, 
and the like. 

Pipe unions should be provided at each valve for quick re¬ 
moval without ihe necessity^' nf repiping. No valve siionld have 
its handle pointing flown ward. 

Valves should be standardiztfd as far as possible* and spare 
parts kept on haaid. as well as a few w"hole spare val\^es. The 
same ts tnie for other critical parts* such as umons and ,strainers. 

\\ here ovcrliead vah^es or otlier devices require frequent reset¬ 
ting, the installLition of chains or extension handles can jiiake 
thi.s resetting possible fri?m floor level, thus avoiding the need 
tu obtain ladders or lifting devices. 

The location of tcjilct flush vabes 24 ht above the top of the 
closet can avoid a good deal damage from the eoniriion prac¬ 
tice nf using ones font tu operate tile valve. (This practice stems 
from the user seeing, or believing, that the valve is not kept 
clean.) 

Tn prfjvide prtjper mainteuance to lavatory^ faucet.s, each hot- 
and cold-water liser should be individiinllv valved near the bot¬ 
tom of the fijier. 

In cold-went her area.s, outside fauccL't and bildjs should he 
of the freezeproof variety, or encased in a Ih>x, It is a great 
wELste tiine tu have to wrap standEird faucets to prevent freez-^ 
ing, and a br(>ken faucet requires shutdown the affected water 
system, the time and expense of replacement, and even then 
the released water may have eaiised a good deal nf damage. 

Hvdrants sljoiild be provided tlnit permit %vithdrawal of inter¬ 
nal working [larts widiout disturbing the harrcl fw cEtsing valvT 
whcTi shut, anfJ should be rciLSonabJy tight when the upper por¬ 
tion tjf the barrel is broken off. 

The copious amounts of water gi^en off bv sprinkler heads 
during a fire can be of the greatest benefit in protecting life 
and sav'iiig the buikling,, but when there is nn fire a sprinkler 
head that goes off creates a min^ber of serious problems from 
water damage. A device is available.* Cfjnsisliiig of a form of 
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wedge on the eiid of u long haiidle, which miikeii it possibh" 
for a penon to shut off the flow of water while standing at 
floor level. This could be especiiilly irnpertaul in multistory luiild- 
ings where run-down on ceilings and fl[>ors l^low might daiimge 
valuable surfaces and iiiateriaJs^ where flnors are resihent, carpet, 
or svoodt and thus verv^ susceptible to water d[unage; or in ha?.- 
Lirdous areas where tlie shiitfiff time for the portion of the sprink¬ 
ler system controlling the broken head mast be minimised, Con- 
sideralifjn should be given to i oca ting sprinkler stoppers in initial 
coustniction or rent ovation so that the location can easily be 
rcjneiiibured through association with fire or water, such iis ]ic:tt 
to everc water fountain or every’ fire-alanu Ik>x+ or bfith. The 
more the sprinkler heads are subject to damage, such as in low- 
ceiling are^is where materiaJs-Jiandling takes place^ the more 
sigiiLBcaiit dues this protection become. 

WTiere leakage is a problem from pumps and valves or other 
efjuipment, or where leakage could become a serious problem 
in a system containing corrosiv'e or haziirdnus Huitls, provide 
cor rositjiu resist ant drip pans at sensitive locations ^ For larger 
instLiUation-s these can Iw? connected with the drainage system. 

Laundry chutes and waste chutes should be equipjH-d with 
a floor drain at the liottnm and li cleaniiig-spriiy head at the 
top. 

In hard-water areas, consideration should be given to the in¬ 
stallation of water-softening equipmentr ffhis provision would 
considerably reduce the scaling funned in pipiiig- drinking foun¬ 
tains. cm the surfaces of lavatories and other restroom fivtnres: 
it would also help to provide water for preparing detergent 
and disinfectant solutions which would pcrfomi more efceti^^U 
and, at the same time, use less of these clieinicals. 

Some dc'tails conceniing piping: 

1. \^lierevcr possiblen in-st:dl all pipe wmk (which includes 
steam, corifiensale lines, and traps) in £i manner whieh will per¬ 
mit the condensate to drain bv gravity from the ,steam side 
to the returji lines, thus keeping the steam lines free fioin con¬ 
densate when the steam pressure is off. 

2. Where a pipe piLSses through masnin^- Cfjnstrnctioiu fit 
it tlinjiigh a metal sleeve .so that neither the nor tJie wall 
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is da^maged from JimLiun of the pipe caused bj' vibratiuzit or 
expansion aud contraction, Tor unuisiilRted pipes, the sleeve 
diameter should lie at least 1 in larger tliiin the pipe, vvliile 
for itisuLited pipes it sh{>uld be one pipe size larger than tlie 
outside diameter of the insulation. Wliere sleeves pierce an (jut- 
side wall, they shsaild lx? made af galvanized steel pipe with 
a water-stop fiange to prevent water enteriug the building from 
that source. 

3. Remember that where 2-ui or larger pi|>es are supported 
by rollers, a metal protect!on saddle should be in contact with 
the roller to keep the insulation from tetuing. Of course, the 
saddle itself should be packed %vith insnlatioii. 

4. Reniembcr^ too, that aulifriction piping supports (such 
as rollcTS or graphite slides) on long runs reduce the stress on 
supports and thereby rt*duce the damage to the supptjrt anchors, 
whether they lx? in the wall, ceiling, or floor. The antifriction 
sup[x#rts also reduce damage to pipe joints, valves, and other 
Rttuigs. 

i>. Provide stub-ices which are plugged or capped oflF in 
piping for future use; if the future cxpansirm would be coiitem- 
phitt^ without the disruption of the regular piping use, the 
location should also include ii valve. 

6, Where pipes, valves, or other similar equipment is sub¬ 
jected to temperatures above ISK)-,. specify a heat-resisting black 
cuanicl Or aluminum paint to provide suitable and durable pro- 
tectirm to metal surfaces. 


CHAPTER EIGHT 


Trades Maintenance 


Tlie division ni suhjtict inattt'r ctmccrning design iot maintEun- 
iibiliU' into chaplens j:s tlUBcult becaiLse a precise scpuratinTi is 
not possible; loo many subjects are interrelsiletL Although tlie 
suljject of this chapter is trades maintenance, plumbing was 
ctivered in the re-strocini section Ijecaiise ol their chise relation¬ 
ship; custodial vv<irli is nienlioncd throughoiit^ and so forlh. It 
is cijnvcnient in this chapter, then, to enmider electrical {and 
lighting), mccbasucal, heating, ventilation^ and air conditioning. 
First, hosvcver, \vc had best discuss related stnictural items, 

STRUCTURAL 

For a fiicilitv which will refjuire a considerable ijuantit)' of pip¬ 
ing, wiring, aiul conduit^ consideration should be given to prosid¬ 
ing a means of rcadv access in arcirs designed for this purpcise, 
ratlier than coia.'caliiig these utditics and reijulriisg their ratlK'r 
diEHcult evposnre w'heii the need arises. An intenuediatc methiKl 
is the list* of access panels or plates, such as on motluhir centers 
in floors, ur the use of movable pedestal floors or false partitioiis 
to jsermit access, (See Fig. 73,) (deal utility espisiife would 
be overhead in a utility' "attic," from below hi a *"b:Lsenient+^ 
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Rg. 73, The access panvl is desirabk, Imt It is too smn]\ 
and ibn chase too eoiigested^ 


or pThaps a vi^rtical ^pac^e niniving lengthwise through tin? 
center of a building, which could also proceed \^erti<rally 
through a nuinber of flotirs. Tlie vertical utili tv spact* would 
ser^^e areas on eithiT ?fidc. The situation Ls analogous to having 
mocha iiical s^^jic^^s located cven^ several fit Kirs in a high-rise 
builillng, with each spat^ serving, for exuniple, several" ffot^rs 
l>elow and above. Utilities uidy also l>e clustered in coiriclors, 
either being eo%^ered with a removable ceiling, or simph' being 
painted [Jut with ffat paint above a suspended lighting system. 
Also consider utility tunnels joining smaller buildings, m portions 
[jf a large building. Utility hinnels, utility chstses. and the like 
should be secured from unmithoriyed persons: Vandals, arsonists, 
and others can cause Iiavcic in these areas. 

ELspccially in industrial fiitcilities. service galleries can p^o^dde 
easy, Siife acet'ss to overhead facilities for inspectiou, lubrication, 
repair, and cleaning. The galleiy, or catwnlk, would typicuJIy 
have a grating for u walking surface, metal curbs to prevent 
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ohject!^ fulling off thf CLihvalk, iind safetv railing. The galk^irv 
should be wide enough and strong enough to i.iecuniinodate equip¬ 
ment for wddiiig, steam cleaning, vacuuming, and relaiiiping. 

Where pemianent facilities recjtiire frequent clImbnigT instal] 
a pcrmaiieiit ladder as a part of the equipment; also ini.'o!ved 
may l>e a catwalk, guardrail, or work pi at form, Wliere regular 
lifting Is required, install a beam or IiolkIc overhead for the um: 
of a hoist or chatu falL Permanent ladders, cat%V3lks. and work 
platfomi.s shoiiid be loealed where thes v^ill not lx?come a secur- 
\ty problem; the^*^ may l>e a teinptatioii to unauthorized persems, 
vandals, and so on. 

In aiw stAJcture over 120 ft long, provide expansion joints— for 
walls, eciling, avoid stmchiral and surface 

damage, 

I beams and H iTcanis arc much easier to keep painted and 
cleaned than arc tnissed structures. Xfininiize the nunil>er of 
exposed stnictural columns. 

W'here exposed structural steel is used for columns, such as 
T beams, H l>eam,s, or cbaiiiiels, the space between tlic flanges 
near the floor Hpieally IxwJmes filled with litter and soLL cn- 
tangles mops, and the like. This sitmitioii can be aAoided by 
filling in these Ranges on a bevel, typically at ll 45- angle, witfj 
a light-'wclght concr<“te or other Enaterial. For l>est results, the 
concrete sliould lie sealed to pnwdde a smooth .surface. 

XV^iere ctmvevor s^-steins are endosedT provide plenty of 
hinged or removable access panels nr cleanout doors. Typically. 
it vvould not he amiss to make one whole side of the cemvevor 
removablep except for the sup[Kjrts. This facilitati'S in 5 pec!tion. 
irjaintenance, retrie%nTtg of lost items, pi^l control, and Lleaiiing. 

ELECTRICAL 

The mistake made tnost often In designing electric systeEUS is 
the failure tfi provnde adequate capacity, I'ake into consideration 
not only those appliances and devices which rec|iijre electric 
current toi:lav* but also Cflosider tbe certaiELtv of the inventiem 
of additional device.?, jind Ehc proliferation of the use of todays 
devices for tomorrow s use. 
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Provide emph' cEinduit froiin recessed electric panels to junc- 
Uoii boxes to hni^dle future retiuirements for electrical outlets 
and fixtures, various ^ypt^.s of powered etjuipment, telephone 
imd communication wiring, data processings public atitlress and 
nuLiic systemSs integrated clock systems, alarins, teletype, no^v 
iiivenlEOEis, and so sin. Failure to make siicli provision leads to 
exposed wiring vvhicli is at once unsightly, unsafe* and requires 
a goiKl tleal of inaliitenancc attctitcon. 

In most biitldiiigs. areas that svere originally assigned for stor¬ 
age or other nonadministrative pnrptjses are later retissigned 
Eis offices. Ff there are such condltiE'jn?^ as inadequate wirings 
cx|3€>sed TTiEpldiiig, and the like^ tliey create a number of problems. 
Consider the arcpsei of most likely rcassigtirnent so that they ma\' 
[le properly wirefl in advance, 

Uhere the circuitry is likely to change, such as in fiexibJc 
industrial sitnations, research fahoratorii^s, fir pilot plants, pro¬ 
vide rack, traj.'^ or channel constniclioii for tlie support of cables 
and wires; this pemiits faster chaiige{>ver at k>'weT cost and fllso 
exposes the niring to imincdiate maintenance without pulling 
through coiiilnits. 

In industrial plants, certain types of Faljoralories, pilot plants, 
and [jthfT areas where electrieal use is heavy and the relocation 
of equipment Ls a com man practice, the use of electric bus f)ars 
(nr bus ducts} tan Eivnfd a great deal of ic^viring, piitehing. 
hole drilling, and other mstallatinn Eind maintenance problems. 
As this is an expensive first-cost svste]ii, the eeiiiioniics riiusi 
lye Larefiilly c^ai^lated, Whow a greiit deal of abhome soil is 
present, sucis as lirkt or paper dust, and e^spcLiallv where this 
is combined with a high hmnidhy, it may iifit be possible to 

use I HIS bars. 

In offit.'e arr^as, I^)-V outlets sliould be spaced nut more than 
0 rt apiirt pmctict- iiidiuntcs Ujc dc-sinihility nf an oiitlft 

On each wall of a pru'^vk" offiLt, thus providing fnr the ffreatest 
ncviljiHty ill the urriiogemeut of the liiniitnrf and in the use 
of [KJwerpfl oflitc eqnipineni, I„ Inbhy areas, an electric receptsi- 
de should lx* IfK'atcd on each C'oluiiin. and at intors'als of no 
more than ft around the periphery. Tijerc' should he an electric 
receptacle in every elevator call, in tho elewator lobhv, and on 
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Fig. 74. Power, sind tclephone-cKpiige costs ore rrduced ttimu|^h the "plug- 
(ti flonr'" concept, (ff. if. Ef^hL'Tifton C^omptinif.} 


stiiir Eandiiig. liladi restionin and locker ruoni should \w 
fijvupped ^vith these uutk^tbi, ns wHl ns all serviut', storage^ and 
niaintcnaiice areas. The i;:orTidi>f should hnv'c outlets at a nansi- 
mum of everv 5(J ft. Assume that maSutenLiiice etjuipinLiit nill 
1 h‘ fitted \v\ih 1-lip motors or huger. In addition, 2D8- or '240-\' 
tiTitlets shtnild be provided where the use of heavy equipuienl 
h mLlietpatc^l See Tig. 74. 

Iii restr[inm.s, provide suitable eleetrEc nutlets iu>t ejiiIv fnr 
electric shavers but also ff>r the operaEitTii nf a scrubbing machine 
and svet vacuum. f)ne cleetiicLil outlet shuttkl be prnvitled higb 
oil tlic wall ill El location suitable for tlic instalhittoii of an electric 
dc’ijdnrizer. Provisions should be inatU for electric hand driers 
if they are to be used. JlliimiiiatLon in ibe restrooms should 
be at a higli level, sutli as .^O fc, to r^'dvicc vandalism, graffiti, 
and litter. Be sure that the lighting is ijistailed in such a way 
that the inside of the toilet partitions itre illuminated iis wl4I 
as the outsi^lc: one wav to do tliis is to mount donhle^ tube 
strip Huorcscenl fixtures over the row ut stall doors, thus lighting 
both sides of the doors. 
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Av^oid canopy switches, pull-chain-operated receptacles, and 
power in liglit fixture,'?. Switch j^nels, where acei^ssible 

to occupants of a dtjmiitnn', nursing homCp or siiiuLir facilitv, 
shcniJd |}o equipped Avith provisinos for locking. Ideally, panel 
er>vers shfiuld be of the dotjr-within-door type, with the inner 
door exposing the circuit breakers only, and the outer door cover¬ 
ing the firing; no screw's should be exposed with wdiich to 
remove these doors (.sec The National Ekelric Code), 

Facilities for Ijattcr}' ebiuging might he necessary in a iiumher 
of hjcations for such items as au tom a tic 5 C]m!}l>inEr machines, 
fork trucks, i>Ersonncl carriers, trucks, and so forth. 

.Avoid Hoor-moulitcd receptacles; they are casiiv damaged bv 
detergents and uaxes, difficult to clean around, and are the 
cause of accidents. 

ruiiiiing w^ater and drain lines through elcctrica] equip¬ 
ment areas {actually, this is pnjivibited bv code) since iivater 
frtJin even a dny break can cause cxtensiv'c damage and create 
unusually high siifet)' hazm-ds, 

A miinficr of factors concerning the location of electricai 
erjiiipmcnt are of importance: 

1. Sure that all electrical equipment L% readily accessible, 
so that it may be Ixith cleaned and repairerl easib" and rjuickly. 
Leav'e plentv of rcHim av'ailnble for cjisyT safe ^^'ork b>' niainte' 
nance persntutel. 

Do not place electrical sw^itchgear and TOntroIs in loca¬ 
tions svhere tiicy may be damaged by inaterials being carried 
about, or by ychiailar tniffie, or by other mean.s. For larger 
iiLStallations, a separate area should be set aside, w^hkh is [irop- 
erly enclosed fsucli :is in a chain-link fence), and this tmclosurc 
itself properly protettixl by curbs nr bumpers. Tlii^se enclosures 
also provide a rnmimiZLitifm of electrical safct\ hazard. Am floor 
that may bccxime wet above an electrical control room shimld 
Ire waterproofed, 

3, .Mount electric funcHnn br^xt^ and ntlur gear facing awa} 
fmm coiididons which create L'hemical spkishing, spravhig of 
powder nr dust, flying chips, and the like. 

4. Locate transformers and switchgear which are installed 
on the interior of buildings in an area that m well ventilated. 
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m [jrder fo prevent yverheatiii^ and subsequent burnout. It may 
be necessary to include the area within the ventilation or aij-eon* 
ditioning-system area, to leave one or more openings in an out¬ 
side wait or to provide an exhaust fan actuated by a thermostat. 

h5. WTicre electriciaiLs or otlier mLiiiiteniince personnel are 
required to work around exposed wbring^ unprotected kniff 
s^vitches. or olber dangerous conditions, botli (Jieir state of mind 
iind their proqlnctiviU' will softer. Be sure to provide adequate 
insulation and protection, even in areas that are fenced in and 
locked Tile more C'ongested the area, tlie greater the prijtt^ction 
that w^ll be required. 

6^ Ivtjcate panel boards, electrical gear^ aiifj electrieall}' oper¬ 
ated instriiments apart from areas that arc subjt?ct to shock or 
\ibraticiii, thus considerably reducing ser\'leing and mainleiianec 
requirements. 

7i Remember that indiHjf electric vaults: should iiicludr a 
drain and a slopL-d fhxir For remijvid of oil and w^ater and slmuld 
be provided with positive cross- ventilatioTi. Vaults shoiilil be 
accessible from the exterior of the building, with a 42-in mini¬ 
mum-width opening- 

just as mechanical equipment, duct i^vork, and piping should 
he identiGed tfj reduce maintenance time, so should electriLol 
equipment be ideiitiGeJ. Here^ am^ther unpfirtaut aspect is 
safety. Use laminated plastic signs^ securely attached wdtii rust- 
pnMit screws. 


LIGHTING 

A priniim^' ctjiicem in lighting design is ac'ccssibility for rehunj> 
ing, cleaning, and niainteiuuiee (Fig- 75), In the location of 
light fixtures, coiisideratic>n shoukl be gi\^en to the means of 
getting to lliem for either lamp replacement or general repairs^ 
'rise locatiem of Gxtun^ over haTiirdons types of cheinical of 
mcchanical-prncessxng equipment should be avoided, and the 
lightiTig should Ijc on the circumference nf such ixpiipment hut 
priiperly rhrected. In high-ceiling iireas, relamping can be so 
difficult and expensive that it just does not get done unless s[>e- 


Hiiildllne OA^ign for MAlntsinability 



Fig. 75. This lighting E-tlune provides liolh 

and 41 s»lid LOver iJiAt fs i?A.Hily fleaii*i:l. {Ocnctnl Elcc^ 

frit' } 


cial provision is made for it. In some cases, retractable lamps, 
OT lamps that tan lie JovverenL solve tliLs problenL 

The location of sfime stairtvcll lights—for example, 15 ft above 
tlie stairs thfinselvex—creates such a diQjcult, timc-ccnisiimiiig, 
and hazardtms job of lamp rcpiacemciit that the fob is cither 
delayt^d <ir avoided. Tliiv, in turn, causes a chain reaction of 
probleinx in vandalisni, wall damage, and safety. Stain-vell lights 
should be located either over the landing to permit tlie safe 
use of ladders, nr preferalily on the side vvalls of the landing 
so that they may be readied by hand. (Abo see the Elevators 
and Stairs sections in Chap, 4,) 

The use nf long-life lamps for general pnrpnses is a truest!on- 
able eci»T>nmy but tjne that has to be investigated for each situa- 
titm. Jf sueh eomimy rests on guarantees of laniip Itfc, it JS 
quite possible that the ref|uircd rectird-keeping costs will coun- 
terbalanee any savings. On the other liand, rough-senace lamp 
are generally a very^ 5^*^ investment in prublem areas, sueh 
a.s where building \ibratjoo or shock (either mechaiiical or ther¬ 
mal) is anticipated; or where lamp replacement is dliBciiIt be¬ 
cause uf inaccessibility, the prefvence of operating maehineiy, 
chemical exposure, or the like. 
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If possible^ lights oil eatih flunr sliauld Lk? contrtsll^d from 
a teiitral lighting |KniGh this mil elinihiale indhidual wall 
switches, and the repairs, smudging, and eleaiiiiig that must 
go mth them. Use separate switches for this purpose, so that 
oircult breakers are not used fesr rimtiue snitching. 

If lighliiig IS cuijtrollcd from a ceiitrd location, pren ide cou- 
truh so that it is possible to illuminate only even' other row 
of lights. There arc a numlxr of opportniiities when this would 
be arnjde fur in any liours at a time, such as sccLiritj' lighting. 

Tfn arrange the lighting system to me a standard ^^oltage. 
h'oT example* a building having both l20-\ and 377-^' lighting 
may suiter lime loss and bulb damage wheii workers attempt 
to put a lEiwer-capaeitv bulb in a higher-capacit)^ fixture. This 
will cause immediate failure or even a bulb e.xp!osion+ (The 
fjpposite priKcdure causes no diunage, but simply WListes time.) 
The use of 130-V’ bulbs fur incaiitlesceiU Ughtiiig rather thafi 
120-V bulbs prfn'idfS hmger life. e\en tlusugh the fcllniui nation 
will be slightly reduced, 

Cerlain iireas are tvpiealh' dlmlv litn such as restauraiiL'i. 
louTiges, theaters, anti film-processing lalxfratories, Tlicse areas 
should have either a secondary system of bright lights or a sy stem 
iii intensirviiig the dim lights su that proper, safe mainleniiTice 
can be pnividetl. 

.\vtnd the loc^ation of accent lights high np on Lolumns or 
in othtT inaccessible areas^ since experience has sitnwn that I lay 
lUHV aetuaiiv he abandonetl after a time because their mainte¬ 
nance and relainping is so difficult. 

\Vilere dailv flag-raising ceremonies are time-cousuming or 
difficult. Hag-pole lighting arntrollcLl by a sEifar switch can help. 
But check .stale lasv first to set- that it permits Hy iiig llie flag 
by night under artificial lights. 

Consider exterior notidlighling to minmiii;i‘ vandalism. 

F*ur insliillatioiis having a cniisldcrahJe tpiiiiitily of fluorescent 
tubes of any length, initial equipment for the central mainte¬ 
nance facilitv should include a tube erusher. Thi.s machine siifely 
solves the problem of tube handling, which is often a ha:;!ardfjns 
activity. Tlie vohimtMjf diseardt'd tubes is reduced to a minimum, 
svhich expedites disposal. 
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A nuinher uf design features concern ihe lighting Bxlures 

L Lijihthi!* units whicli illuminate np\^.ard ew well ns odwii- 
ward, and pni\ idc normal level lighting finm c^>ilmg relk^tion. 
do nut collect dirt as rjuktly as closed-ty pe fixtures. 

2. Fur lighting in a typically wild emiroiimeiit^ sncli as a 
refrigerated faod-prtx:^ ssing itrea, low-temperature lamps should 
be .specified, as they ptswide |Huk output down tn O F. Similarly, 
lo^v temperature l>alJasts should be specified. To provide specia 
protection for the Lmip.s, such as aguinst cnld or slrtnig winds, 
specifV jacketed lamps. 

3. In gcnersd, suspended fixtures should l>e av<ndedi ns thev 
provide a top fixture surface winch a>lleets soil and also require 
maintenance rd the hanging de%iee itself. (On the other hand, 
fixtures dirextU’ mounted tci a cx-^iling which is made of ecllulof'e 
fiberhoard mav become overheated^ in which ease it w'nuld he 
ticcessar% to drop the fixture on short stems to prtjvidc some 
air eireflation. 1 

4. Light glolnes, cilh<T for outside or for inside use, should 
be of higtimpact plasttci avoid glass. 

5. The aeenmuUition of dnst and soil nn lighting fixtures 
and lamps can actually ent in half the amount of illnniinatiou 
nomiullv coming frcnu the fixture, li^ industrial situations where 
a great deal of dust and dirt Is aiiHcipatetl, ventilated fixtures 
should be considered^ these create a '"ehunnc}. effect by a series 
[ff upuning:s IfKaled on top of the re Hector, thus penuitting the 
heated air around the fixture to carry sa}\] past the lamp rather 
til an depEJsiting it on the kimp. Although not entirely elinimating 
the soiling problem, the ventilated fixture does idleviale it. (O 
course^ a etimpletelv enclosed fixture wouhl be preferable, a - 
Ihoiigh these are usually too expi-nshe for industrial use.) ^VTien- 
ever Extiirt's will need frecpient cleaning, such as when they 
are hKiated in dust\' or dirty' lucas. .specify a type that can 
I>e easily dismantled and cleaned. 

$. Fluoresexmt fixtures, Tivhether suspended, ‘jurface-mountedH 
or recessed, often covered with egg-crate dlffusors; these 
Items are difficult to clean and easily damaged. A solid lens 
of glii^s or (preferably) pla'itlc has the advantage of easier 
and quicker cleanability. Where conditions permit the cHnrina- 
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Rg. 76 . Exposed fluorescent lubes simplify repliicL-nwnl imd cLiiiiinatA- the 
c.‘[wt of niaintenancf’ of covers or diffmiora. 


lion nf diffiLSOB or knies altogellicr ako dimiiiatcs inaiiitcnaiice 
mid replacement (Fig. 76). \Vhefe egg-eraU- louvers arc to he 
iisetl to a large client, the central mainteiiaiMie ^vork facility 
should l)t' provided witli cither a solution tank for the cleaning 
of lliese louvers or a jMJitable louver-cleaning machine. 

7. The inner surface of which the reflector is con.structed 
will have a great ded to do with its cleanahility and soil reten¬ 
tion, and thus the illuoiiTiation ontpul. Pkistic surfaces van 
widely couctming their stahiliK and discoloration, although this 
is gfuerallv overcome with a rcguliir cleaning program. Knaincl 
surfaces are easv to clean. In many cases the best surface would 
he pdLshed aluminum, rrs painting is not involved and washing 
is not difficult, The question nf aesthetics would have much 
to do with the decision cfinceriiing fix lure surfaces. Porcelain 
enamel is more durable than synthetic enamel but also more 
es pensive. 


MECHANICAL 

Three-dimensionaJ scale models, wliile rather expensive, can save 
a great deal of cost and avoid a luimber of errors in the iiistiilla- 
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Hon of mecrhanica] and process L‘(|uipmfJit Cienr plastic shc^’t's 
can btr used to iiicLcatc floor surface's, and these can lie markctl 
with a grid to incjicatc l-ft squares. C^olor-cotled dowel sticks 
or mininturc tnliing can be used to indicate piping. Verc rarelv 
indeed is the use of such a niodeL for a tompJejc jnstalluHon, 
considered to be ans'thing othei' iJian a good investment- and 
of ctiurse the model should be retained foi- possible use later 
Oil in Tcnovatidn or relucuHoii. 

Sometimes equipment is installed in such a way that access 
pant Is, inspetition plates, ttniplings, and other devices arc diffi- 
(lilt to get to, and sometimes aiinost impossible to use. There 
have been iiumbers of cases where outside .stem and yoke (OS 
and Y) valves have been imtalled, which, it was then found, 
simply cfnild not he opened because there was no place for 
the stem to gp! Drawings showing die installation of mechanical 
i;r}uipment slirmld show all devices in open position in dotted 
lines, just as in Hoor plans the swing of the door is so indicated- 
(The Use of scale models, as above, can quickly point out this 
problem,) 

Eejuipment .spaces which are loo crowded will create a consid¬ 
erable idcreasc in inaiiiUmance and repair time and alsii lead 
to more nccidents, .\ctiess tfi heavy machinery with hoisting 
equipment should be considered in the design stage. 

To go further, coasidcr the ndxantages of building im overhead 
crane into the utilities and [xiwer-plant building. Nomiailv such 
structures dii not have interior columns, and the inclusion of 
a crane, if the building is not too svide, might be a rdativelv 
simple matter. The economics of both a powered crane and 
a manual crane (which consists of little more than an J beam 
on wheels) slinuld In- considered crane would not iinlv sim- 
p i } the original iiystallation uf heavy and bulky eipiipment, 
hut also its repair and eveutiiHl rcpliieernetit. In some eases, 
the use of a crane {either tmilt in or rented) is the onlv iiieaus 
of removing heavy cfjuipment when it is hemmed in by oth<^ 
ecpiipment. If u crane is to be used, attention must be given 
to any piping or diic-t work that goes through the luof of the 
building; either this .should Ije remiiled. nr a simple means pro¬ 
vided for its temporiuy reniuval. Consideration could alsfi lie 
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given tu a roof-mDunted erane or hoist, with aai opening thrnugli 
the roof to scrv ict^ equipment heneLitJii. 

Meehan ic;il (and doclrical j equipment nxjms jjhould ix* sepa- 
mted spaces which can be seenred from the occupants of the 
building. Of coui'se, they should not be used as passageways, 
stoiage areas, or for aiiv (sther purpose. Tliereforc, it ii necessary 
that depnirtmental equipment and ct^ntrtils (such as air compres¬ 
sors and dLstribut[«ni panels) bt^ located in areas occessil>le to 
the occupants of the buihhiig so that they will not have to 
enter the major mechanical areas. 

Nfachine maintenance can become timc-consiiming and even 
hazardoiLi without sufEiciimt illumination. 

Installation should imt lx* considered complete unless a proper 
hie or card is set up on each item of ef|iiipTnent showing maiiu- 
factiiicr*s address. locatio]i of nearest repair facilityp niaintt nance 
record, and .spare part.s kept im hand. 

Identify ef]uipment with laminated plastic sipis ( painted or 
stencElcd signs tend to get painted over or rubbcil off). The 
signs should describe the najiie of dje equipment, its ratings 
certain maintenLxncc in-stnictioris^ enutiuns, and other important 
data. 

A central panel 1>oard will save many man-hours in waHiing 
about gathering infiiJrTnatiiin on readings for pressure, humidity, 
temperature, utilities consumption, and the like, il% well a^ pro¬ 
vide an eiirly alarm for problem situations, and better observ^atloii 
of 0[>erating cfmditions. 

In selecting operating eqni|nnent and its ei>mponeiits, mini- 
mi iie the need for sj>ecial tools, giiskets, lubricants, and other 
requirements that cemplicate the stocking of parts and delay 
maintenance activiHes- 

It is possible to Install a central luhricatitm system, pro¬ 
gram in ed t[i meet the needs of the various devices, with feed 
pipes It-iiding ti* a central reservoiri or to several reservoirs of 
different lubricants to be used, Tlii;* resen^Eiirs can have a low- 
level warning ilevice and thus save a great deal of time in indi¬ 
vidual lubrication as well as provide a guarantee that no piece 
of f^cjnlpmciit will lie missed. {Also, overluhiicatiEm can become 
:iS seriotis a problem as nnderhibrication.) The espease of centra! 
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lubricatiuii iiysft^nis mov well Im? nvc^rconii? in Ltie 
by constantly iriCTcaiiiiiE; klitjr ccxsts. 

A system of solf^rleiUiing filtration units for air haniUiiig saves 
tlie time required hn man-handling replaccmcnt-tvpe filters, if 
a practical svstein is nstrcl. It is obiious that this is strictly an 
ccononiic evaluation^ bast'd on the nunihtT nf such units to be 
changed, their location, and local wage rates, 

Pipelines for drains shmild l>e graded with tile low piint in 
tlic clirection of Bow, otherwfse the pipe uill be continnalh 
dripping or, if provided with a cap+ will colled at the cap and 
spill onto the worker and the floor udien it is fenio\'erb 
Of special importance is the provision of Boot drains, w'ith 
the flours sloped accordingly, to |5ermit degreasing, steam clcaii- 
ingj press lire washing, and olht^r mad line'maintenance activities, 
Install a curLIess (hw-lype receptor (utility sink) in krge me- 
ehunical areiis; it will have a nuinber of uses. 

The use of drip pans> to catcli coolant.?;, lubricants, process 
chemicab, condensation, and other fluids, saves a gieut deal 
of time in removing these items frcjm fhe floor, and also avoids 
damage to tile fliKsr as well as safety ha^arcLi from slipperiiicss- 
Whcrc a great deal of Iluid cnllection is cneouiitered, a drain 
can be tiuilt into the pan, or the pan can l>e shjpcd to a low 
point which provides quick removal l>y vacuum. At least, the 
pan shnuld projocl far enough from the machine to |3eniiit inser- 
erf a vacuum device. (Of course, drip pans should not substi^ 
tute for an effective niaintCTiance program .) 

Shutoff Vtilves should be lot'atcd hi permit conveiiieiit maiiitc-’ 
nance operation and repair nf all equipment witlioiit the need 
tf> trace hack to mahi sfmtoiT valves- which wouh! incqipacitate 
a large amount of machinery ur a large area. No \'alvc slioiiJd 
l)c locatt.^d with tlic handle pointed chiw-iiwEird, Strainers should 
lie located aliead of valv'cs to prevent valve damage through 
catching foreign material in the scat (these strainers might also 
avoid major damage to the eriuipment itself). Di>ul>le valves 
should I:h* used ou p|| cunnectious to steam systems that are 
difficult to shut down for lalve maintcjiance. 

Duct systems should be prcjperly supported througfioiit their 
length; any sagging will break the joints. Of cmiise, accesLs upem 
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ings should be pnjvided at nil dampers ancl :it impfirtLiiit turns 
to fncLlitnte the deiining uf ducts, 

Concemisig boilers and boiler rooms: 

I, Equip the boiler room with bodi hot- and cold-water 
outlets of VA-in size to be used for wasJimg out boilers. Of 
course, the\^ will be nsebiT for nther aetivities ns well. 

2- To prevent the accuTnylation of dirty water on the floor 
(as well as to prevent accidents), see that nil water glass, winter 
ctduinn, water regulators, and blow-down lines feed into a suit¬ 
able drainage system. Such lines should be u|>en-ended in order 
to check for leaks, 

h 3. Provide a S[>ecific Ettiiig to be installed l>etwe*ni the pump 
and the lioiler for injfating boiler-water treatment, assuming 
that Such treatment is desiretb Wln^re thi.v is not provided^ the 
passing of the chemical through a pump can do damage to 
its plastic parts, valves* and the Itke. 

4. Pnnitle the holler breeching witti .snlficieut deaimut 
doors of die proper size to make elfraniiig possible witli the 
least risk of iTijiin' and waste time to pt^rsonnel- I'hesi- doors 
shuuld ahvays be properly sealed with a heat-resi,'itant material 
such as asbestos. 

5. Be sure that the Ixiiler is located so that the tubes may 
be pulled without either cutting them or rciiiiJ^'iiig a wnlL Tlie 
eorrect cirnditi^ni is most likelv to he created where the boiler 


room Ts located on a groundp rather thim a bnisement or iipjier, 
level 

6. Again, to eliminate the iotroduetioii of water the 

boiler rrjom. arrange for the venting Eif boiler safet\' vaJ\cs to 
the ovitside atmosphere. 

7. \^1iere anv valve is over 7 ft from the flrH>r, use a spr[ick<4 
chain On iKn'Ier valves {stEj]> %'alves, feed lines', soot blowers^ 
and so an) to avoid the nse of a stepladder. 

S. The painting and other maintenance of smokestacks is 
usually done b^' spec!allv a>nipensated and equippetl workers. 
Reduce this pndslEm hy u.sing stainle.ss stt*ef or lirick in the 
construction of the stack, whieh eliminates painting and ctmsidf^r- 
ulily eistcnds tlie life betwet^u replacements. Ttie maintenance 
of a rtaek may also be a factor in coasidcring a forced-drni ft 
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exhaust, thus peniutting a much shorter stack (Remember the 
need foi' monitoring equipment to continuously record iir-i>ollut- 
ing emissions from stacks^ os reejuired bv strtte und federal laivs.) 

An iniiilysbi of the tj'pes of periodic and preventive mfiinte- 
nance to be performed on llie equipment in qucfStion will indicate 
the need for eertniii types and of util it)' nutlets. These 

might inelude: 

1, 130-V edectric receptacle 

2, 208- or 240-V electric receptacle 

3- Compressed air 

4, Steam 

5, Water 

6, NiituraJ gas 


HEATING, VENTILATINGh AND 
AIR CONDITIONING 

Apart from other consideratinns, the nse of aLr coiiditinniiig (as- 
suming good Rltratinn) considerably decreiises the fre<ineiicy 
of dusting operatic JUS and extends the life of surfaces which 
can be damaged by dust, such as iiiineral acoustical tile, fabrics, 
and other maleriids. The air niotit^n also reduces staining bv 
cigarette smoke and helps to eliminate obft^onable odors. 

If tlie purpose of an air condition ing ini^tallatLon is to provide- 
him mil ctjmfnrt, then it is pour economy to skimp nii initial 
cost by pros!ding a borderline nr undersized system, or to pro¬ 
vide anything other than adequate coiitnols. The result otlicnvise 
is continual complaints and service calls on die inaintenance 
cUq^artiiient fur adpjstmeut and other activities, which nc«\cr 
really' solve the pr<djlem. 

A svstem designed to maintain a slight positive pressure with hi 
a building will assure that a mininvum of soihJaden idr is drawm 
iiitu the structure- 

Be sure not to crowd nir conditioning, heating, or veutilating 
equipment. Elnsure acc^fssibilitv on all sides for re|>iur^ replace^ 
ment of parts, and cU^auing, as well as mcouragLiig the all-impor¬ 
tant iiisj^etioiLs, Figure 77 show's one kind nf desirable design- 
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Fig, 77. Hiis long spi#n dtaign pTO’vidAS ihr Mrudund/plL-iLiiiiCiil platform 
lop churd t)f the tniss 'dinJ a ceilin>5/air distrfbciliori eEeni^nt m tlie 
lower eliipnl. ( H. iL Baht rUon Company.) 


Ccjiitrcpls iihoukl l>e provided uu qitestioii iiboul thiit blit 
tliev should not be uonecessiirily complex. A iitiiiidard system, 
if it cm I provide sufficient control would Ixi much preferred 
over one designed spt'cLEcally h>r ii given instill I lUhjn. Centrul 
contnd pi,i]]els for snuiller systems inilghl be j.ivi)idi‘<lr \ fl.K cs 
and cimitTols should be provitled by the smne msuiufncturer for 
best operation. 

Stainless steel is tlie ideal material for clnlk^d-ivater coils, sump 
pans, bafflesr iiuaisdcs, and iitSier items wliieh Lypicalh give eorrf>~ 
sion pinbleins when exposctl to se\^ere conditions. Under normal 
conditions, copper-tuhing coils and gabaiii^cd metal are gener¬ 
ally considered acceptable. 

Tckj much spiiiiiing of the dials of tlieriuciaiais will dmnage 
tbeiu and mean extensive adiiistinents or replacements; the) can 
also Ik’ damaged bv btiog strneb bodily or with soane obiecl. 
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ThuSs thcrmustilhi should be Jocated in Icss-Hcx?essihle areas (as- 
sumhiE; that these areas vviJl prf>vricle correct sensitivity J and, 
wlien necessarv'j l>t^ further protected nith meta] guards. Thermo¬ 
stats for temperature control should not be located adjacent 
to light-dimming devices or other heat-producing devices, 
this causes their coostaut malfunction and readjustment. 

Not eninigh emphasis is placed on the need for isolation valves 
in piping systems rehited tt? lieating and air conditioning, VVith- 
out these strategical!)' located valves* complete drainijig is rc- 
(jutrt'd Irefnre any part of the s^■stem can be properly repairedr 

If an air conditioner of tJie type that exhausts heated air while 
drawing in fresli-air makeup is tiscd^ then the relative location 
ckf this air output and input is imjiortaTi'tr If the fresh-air makeup 
IS draw'll immediately fn>iii the outside across the coils of a 
water-heatetl uiiit, and the outside temperature has cooled, then 
this ma)’ cause freezing of the coils which can create serious 
maintenance proljlems. This can be a^'oided bv locating the 
fie,slnair intake in a more distant place, allowing a "tempering*^ 
of the intake air so that it reaches the coils after being mixed 
with air laUead)' in die area, thus considerabJv reducing the 
likdihuod of coil freezing. 

Avoid locating cooling towers where, on svLnriv da\'s, windows 
or other snrfac'es might Irecomc w^ater spotted, x^iso asciid placing 
towers in wells, as air circulation is Impeded and toAver perfor- 
niance impaired. Finally, do not locate towers where relief or 
e xhaust air c^ntiiiiially bltnvs onto them, as this will cause them 
to dry and result in a shorter life. 

The intake duct may be eliminated completely hv locating 
air caiiditioning equipment on an outside wall: in thi.s easc% 
the louvers themselves become a section of the outside w^alL 
In an)' case, air-int;ikc or exhaust grills shrmld hove InTd screens 
on the outside. Be sure that duct work is equipped with auto¬ 
matic clamperirig in case of fire. 

Be sure time Ls not wasted in ideiitil]cation bv having duct 
w[irk properly marked. The markings can be made by laminated 
jilastic signs secured by mstprrHjf scnnvs, or, less successfully^ 
witli stenciling, located at or nciir the fan ,showiijg the areni 
serv^ed hv the duet. The identification should ftidieate revolutions 
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per iiihiute, cubic feet per nuniite, areti served iind so oil Valves 
should be taj^ged for jdentificatifm as well. 

A number of orj^anij^tions find that their greatest heating 
problems come from the use of a eoiislant-speod exhaust fan 
m coniiectHm with a supply unit that Iilis a svstetn fur mudulatiiig 
its frt'sh-air intake. Thus, at Hnics, the hvo systems \iill be unrk- 
ing against each other; this sliould be avoided through the use 
of a coardinated sv.stei]!. 

Tlie pans to catch coudensate drip in an air condition ing unit 
are located under the coils, of course, but thej^ .shrmhl be of 
such a design so that thev' are accessible for cleaning and for 
tlie introduction of cheniical treahiient wheii iiece&san'. This 
can l>e done by having a portion of the pan project from l>eT]eath 
the coils, and a sufficient space betneeu the coil and the pan 
into which working tools can be in.serted. The pa its should be 
coiL'itnicted of corrosion-resistant materials, nr using corrosioji- 
resistant coatings. The drain line from the pan should be of 
1-in diameter or larger. 

Probiibly the best t\'pc of replacement air cotiditSoning or 
ventilation Biter for most uses would be a permanent metLil frame 
with replaceable dispensable pads made of spun glass. Such pads 
may come in roll form and be ent in size, or precut. The ready¬ 
made filters mth cardboard binding topically are too expensive, 
which inav result in less frequent change and therefore dimin¬ 
ished air condition tug efRcieuGi' or the circulation of air contain¬ 
ing fl goo<l deal of dust. The texture of the filter element—its 
derislh and thickni-ss tan hi* adjusted for the desired conditions 
in any specific area. Tn^ to statidardtze ou one size. For pi*mia- 
iient filtration systems, good results are obtained witli tht^ electro¬ 
static Of bag hpe; they do a much better job of dust removal 
than the rcplacemeut filter sy stems. 

Some items on heatings 

1. A high-temperature liot-water system for space and pro¬ 
cess heating ciin reduce maiiiteiiance costs Eis enmpared to a 
steam heating system because of its longer life* the elimination 
of steam traps, condensate returns, and the minimization of 
corrosion. 

A great deal of flifficultv has liccn experienced jn some 
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organizations with hot-water heatiJig coils freezing up qu a day 
when the building was not in use, such as in a public scdionl 
na a weekcncL A hot-waler heating system should have proven 
controls to pr€%'ent this occinrence, ajid should use standard 
coils so tlmt replacement can be made quickly and easily. 

3. \\Tiere electric rates are favorable, electric strip heating 
is preferred over steam fin-tube or wall radiation^ in order to 
reduce maintenance costs, principally in the categoriets of steam 
fitting, custodiid, sheet nietaL and painting. From another view¬ 
point, hot-water perimeter heating is preferred to electrical and 
definitely preferred to steamr 
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Maintenance Facilities 


of a niaintenaiit.'e facility is highly iiJipoitant, wliether 
for a separate jiiaintenunce stnicttirE or for facilitiESi ItHi'aEcd 
within a given building. Thb location a cijiisidcrable beariiig 
on the amount of noiiprodnctive time which maintenajicc wotk- 
€T 5 will csperieiiCE in getting from the maintenaioicc facility to 
the plac^e of wwL 

In canipus-tvpe c^porations, die raainteiiance building shonld 
lie rather c^jnv-eiiiently locatcdr and is topically udjaceiil to or 
part of the psuver plant central stores facility, and garage. \et, 
it is not infrequentlv seen that such a facility will l>e constructed 
On the peripherv of the group of buildings, and sometimes even 
m a remote location a mile or more distant! 

In a given buildings including those in a campus-t\”pe facLlily, 
maintenance facilities should be provided, again as cnn\’^eiiieutly 
located as pcissible. Just as it is ettuiomic to strategically Iticate 
power^ air handling and other equipment in high-rise buildings 
at \'ar)'iug locations, so it is for maiiitenauce and storage areas. 
For example, if tlie power facilities are located every twelve 
flofJTS to handle the sLx floors 1ieIo\v and above it, if would be 
logical to coiLsider that same le^'el for maintenance facilities. 
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Where a iiiii^Ie area will bf presided in a building ot up 
ta alHMil: hvelvf* high, coiisideraEion should be given Uj 

presiding this on the ground flour level so that it may be adjiicent 
tf) a InadiTig dock, retebing offices, and the like, it this is not 
possible^ and a basement location is required * tr\' to eliminate, 
through design, the hpes of prohleDJS tvpicallv associated with 
such areas: ventiJatioit, liiimidity% and drainage. Where it has 
been determinee] to locate maintenance^ facilities on an upper 
level, consider the elinnnation of the basement level of the build¬ 
ing altogether. 

A separate maintenance stnictitrc should be considered where 
the facility consists of a campus-type hiyoiit^ such as some types 
of mental health instituHons, a C'ollege or universitv^ a research 
center^ or organizations with even more far-flung buildings such 
as a public school system. Of couis-e^ an alternate to a separate 
maintenance structure would be a portion of a burger buildings 
such as the ground floor of a crsnvcnientlv located builJingr 
A larger faeility would contain many of the items on the fol¬ 
lowing list; a smaller one would ct^mbinc or omit a number 
of iheni^ 

• Maintenance offices 

■ Maintenance control center 

■ Locker and rest rorim facilities 

■ Garage for Ti ehides 

■ Machine shop 

■ Trade shops or areas, including painting, sheet uictab 
welding, plumbing, carpentrv* elcctneal, masonrv, grounds, cus- 
todial, mechanics, air eofidititiniiig, refrigeration, eleetronicSt anti 
the like 

■ In a larger facilit)\, separated specialized facilities, in- 
clndiTig locksmith, glazier, upholsterer, office machine st'rv'ice, 
elevator senace. storage facilities, and so on 

[n a relatively smaller nrgatuzationi, maantenance offices might 
include only two moms> with trades foremen sharing a couple 
of desks, while in larger organizations a suite of offices might 
lx- rei|uired for maintenance management and e\en for large 
subordinate departments. Here are some of the requirements 
for maintenance offices: 
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L A priiiiiirs' requircmeni: is a private office for the iiiaiiager 
(or siibtjrdinate depjirtnieiU head where a se[>arale sel of offices 
exist). The nHice should be sufficiently souiidprti<jfed to punide 
privacy for individuaJ coiaiseling. NormiilK', a MiudoiiV would 
look out oil the adjaecivt corridor, but it iiliould l>e possible 
to close the window with a shade or blind for further jiriv^acy. 
Tlic office would be equipped ssith tw[j doors, one to the corri¬ 
dor, and one to the adjacent clerical (office. Since the office nmy 
lie used for conferences, it should contain room not only for 
the usual furnLture 4 but for sev<"ral visitors chair:^ as well. 

i Adjacent to the manager's office should be an area for 
clerical and secretarial use. Without this pioxision, first-line 
supervisors or even department heads at times become iiivulvcd 
til aasweriTig telephones, handling iu[[Usries, filling tii foniLs and 
papers^ Emd otherwise wasting skilled uianagcment time. The 
office would contain furniture for one or more secretariL'S or 
cfimbined clerk-sccrettuies^ filing space, several \i.sit[irs chairs 
for salespeople and job applicants^ md a vvall-mouriled niagnelic 
board for organizatLon chart and scheduling purpcjses. In addi- 
ti[)n to the door to the corridor and the managers office, the 
clerical office might also have dcors to an adjacent central storage 
area and to a superv'isors office. A larger office would be pro¬ 
vided hpr supers-isoTS, preferably \'ith each supervisor haviiig 
his or her outi desk^ visitors chair, and two^drawer filing cabinet, 
it is not desirable to have siipenisfjrs share desks, even if they 
are working on different shifts. Doors would ijpeti to ttip corridor 
and the elcrical office. For a large facility, a separate lobby 
and reception area may be indicated. 

3. Consideration should given in die larger maintenEmcc 
office facilities to providing a cnmliincd couference room and 
inungc iuea for innintenarice supervisory and clerical personnel. 

For larger facilities a maintenanee training uiottl would tie 
indicated, especially where considerable employee turnover 
might be anticipated. The basic lued and application of such 
a training area wnuld be for custodial personnel as they repre¬ 
sent by far the largest group of maintenance workers, aiul also 
tfiat group whose turnover is normally the most rapid. And al¬ 
though the size of the area would depend on the number of 
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pHJplt? being traiiieci it must be nt least large enough to both 
demonstrirtc and provide practice on various hrpes of inainte- 
nance equipment. Thus 50() ft- should be considered as a inini- 
inuin, providing 1001 ft" each of four tvpes of floors (carpeted, 
territziccj, resilient, and concrete) and, in addition, a filth area 
of at least 1<)() ft- should l>e equipped to ctjntain Epical fiimiture+ 
restroom fixtures, and other items to be maintaiiicd. And uatu- 
raJly, die area should be equipped widi a motion picture screcic 
folding chairs ft}r training sessions and meetings, controlled light¬ 
ing, and adequate utilities. To improve the investment in such 
an area* it could double as a confereiice or assemblv rooiUL 
in this case, it u^ouid probably be desirable to have a number 
of the fixtures and items of furniture movable so that they may 
be stored in closets wdieu the room is used for these other 
purposes. 

Where central maintenance offices arc kscated^ there should 
be an adjacent locker room and restroom facilities for mainte* 
nance personnel Consideration should be given tn these factors: 

Shower facilities 

A “break"’ or lounge area 

A first aid nr quiet room which could Ijc made a pirtion 
of the management offices. 

Original equipment ijf a large maintenance department should 
include a magnetic staffing or control board. This would be 
mnuntf^ on the wall either in the secretarial ur control area 
of the maintenance offices. Proper symbols can indicate work 
assignments, personnel absent, the handling of spedal projects* 
If a time-clock system is used (and provisions should be made 
for one, ev^en if it is not initially anticipated), a good location 
will be the opposite wall in the corridor from the maintenance 
offices, so that the area is in view from the managers, clerical 
and suj>en,^fiiors offices. In the same general area a wall-mounted 
bnlletin board should be provided. 

A radio-location system for inaintenauce as well as custodial 
persojiiiel, such as for group leaders and supervison^, can save 
a great deal of money in terms of the staff required. Stanetimes 
an adequate system requires consideration of the weiring in the 
Imilding for it to operate properly, and room for a centra! station 
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\sithin lIjp mainterjaiice offices- (Such a sj'slem is also u^ful 
for miUiJigenient and security |iersonnd- ) 

Makinj; supervisor? mobile can improve their effectiveness con- 
siderahUv and batteiy-operated esuts and scooters are ideal fur 
this purpose. From a design standpoint, this is anticipated 
through the provision of proper storage space and battery charg¬ 
ing facilities, not only in tlie central storage facility. but in civsto- 
dial closets and other areas where such scooters inight be parted 
from time to time- 

Consider the installation of an alarm system, which could 
pjssibly pay for its installation in a single instance, to cover 
the following: 

1. Loss of electric power 

2. Air conditioning failure 
Loss of elevator service 

4. Escessive boiler pressure 

5. High water or other limit (smditions 

6. Fire and smoke 

Some special considerations for niainte nance fatalities i 

1. Prnn’de a garage for the storage, cleaning, servicing and 
repair of vehicles of all h pes, which might inchide tn.mks, fork 
trucks, autos, tractors and scooters. Such an area might also 
contain a charging staHon for tliose itenrs of equipment operated 
bv hatlcrv, 

2. Building ctjdes vxry concerning the amount of fiammable 
material which may stored inside a building, but they b pi- 
cally limit such quantities to a couple of gallons, \vhiL‘h even 
then must be in proper containers. Where any quantity of flaium- 
able materials, such as solvents, fuels, paints, or chemicals which 
would cany- a "red label" are to be kept on hand, a ypeeial 
storage facility' should l>e provided apart from the main building. 
(Sec Fig. 78.') This outside stnicture might consist of a sniall 
brick or" concrete shed, made inconspicuous svitli plantings. It 
might be combined with an enclosure for a large waste compac¬ 
tor or for gjirbage cans, approached from opptjsite ends, espe¬ 
cial] v if the common wall is of concrete. Where aesthetics are 
impirtaiit, the (JaniniablKi stmetnre may be located below grade, 
with pniper landscaping to mask the stairway; nr better, in a 
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Fig. 78, At Hmen, bui^diau; design ^atM cciiit™platje 
the need fnr jfpecjal tmErwires for hazarduuii mate- 
ria,£ii. (/ujftnte Flampanif.} 


small hflloclc it} avoid drainage prubleni^^ and to provide a level 
cntn^ (similiiT to o mimitious or air-raid bunker). 

3. One specific item which should be ctmsidcrcd in provid¬ 
ing storage space for maintenance equipment is long extension 
and step ladders. Without a specific location plan m advance, 
storage becomes a major problem, and ladders are sometimes 
seen in a cti^rTidor or blocking some important utilit}^' or service^ 
which of course is a violatioii nf fire and utilitv" codes. 

4. It is desirable to have a quantit)' of each type of surfacing 
material placed In storage in order to be able to make repairs 
which will itot he iwticeable due to change in color^ pattern, 
or texture. This would be particularly true for such items as 
paint, plastic wall coverings, resilient floor tile, fabrics, and 
acoustical tile. These materials should be stored in such a way, 
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pyssible^ that the^’ will **agt‘'* and chaii^t^ L'otoradoii under 
exposure to similar conditions that the origtniJ material under¬ 
goes. In addition, provide a specific location for spare and re- 
placeitient parts; pipingH conduits, plyvv™d, plastic sheets, win¬ 
dow glass ^ extra flooring, carpet remnants, rnufiiig matcriah brick, 
light difftisors^ a roll of hea^y g^nge polyethylene film, etc. He 
.sure that sufficient storage space b available for such repair 
items. 

5. A special area should be designated for the segregation 
of items requiring repair Or refinishing; this area may actually 
be a part of the repair area itself. 

6. The most cnmiiion tvpe of maintenanec closet is the ctis- 
todi^d closet discussed below, but other needs may exist as welL 
such as for servicing plantings. It h not desirable to use a custo¬ 
dial closet for the storage of electrical and plumbing supplies, 
and the like; separate closets should be provided, although there 
may be only one per building 


CUSTODIAL FACILITIES 

The central storage area for custodial supplies atid equipment 
would have a loading door ripening on to a main corridor ur 
on to a loading dtjck. plus a personnel door to the maintenance 
ekTiCid office (Fig. 79), The area might contain these ladlitie.s, 
depending on the size of the operation (a supply room for each 
building of 50,000 ft- or larger would be equipped actsirding 
to building size): 

L Open storage area for materials normally stored cm pallets 
or skidsH such as drums of supplies, paper goods, spare waste 
receptacles. 

2. Steel shelving for the storage of such items as floor ma¬ 
chine pad.s^ chemicals in cases, brushes, and mop licadsr 

3. Racks for the storage of chemicals purch:\sed in drums 

(although Uiis might be completely eliminated if the determina¬ 
tion is made to make purchases in unit containers). drums 

are placed on racks^ equipment must l^e prodded for hoisting 
into pHition. 
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Plan 

Fijjfi 79. Tv'pical ^rnall central-luG4iiickc:f?ping sti>rage arei. 


4. Locked cabinets for the storage of pilferable items sucb 
as aerosol containers, gloves, and the like. 

5. A work table for the minor repair and adjustment of 
equipment and the assembly uf newly purchased items. 

6. A solution tank for the cleaning of Venetian blinds, egg- 
crate louvers, and similar devices. 

7. A batter}'-charger setup for charging automatic scrub¬ 
bing machines, power sweepers, and nthcr battery-operated 
ef|uipment. 

8. A high-pressure washer and/cir steam cleaning Lnstallatinn. 

9. A floor-type utilit)' receptor, preferably walled in on three 
sides witli eerarriic tile, 

10. A pegboard or other hanging system for attachments 
and minor equipment. 

11. Hacks for the storage of handles and handled items, such 
as mops and brofjiiis, 

12. Closed steel containers, one for soiled and nne for clean 
treated mops and cloths. 

13. ’"Parking” spate for custodial carts, floor maehiiies, vacu¬ 
ums, scooters, and ladders. 
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Fig, 8<J, A fliioresc^t tube cnisbeT is a iiii> 
fu[ deiilce far a ceiitral miiinrEtiant.Tc aiea, 

(Company,) 

14. A fluorescent tube and bnlb crushing machine (Fig- 

80). 

15, A laundr>- (ccmibinatidn washer/ertractor) for washing 
and treating dust mops, dust cloths, and other supplies. 

16, Lift platforms and collapsible scaffolding, typically used 
in overhead cleaning and repairs. 

17. Initial equipitieiH should always include a drum-head 
w'et vacuum to handle emergency leakages and spillages, 

CUSTODIAL CLOSETS 

The provision of proper custodial closets is nne of the must 
overltxiked items In building design. An insufficient number of 
them, or their design in an insufficient size, means the wasting 
of an enormous number of nian-hours in going back and forth 
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from a work area to the central supph' area. In general* no 
custodian fibonld have to leave the door to obtain cleaning sup¬ 
plies^ nor walk niore tliaii 150 ft to get to the nearest custodial 
closet on large floors. 

Ideally, a custodial] cinset eould be centrally located within 
the work area assigned lo the personnel using iL As a rule of 
thumb, provide one custodial closet for each 15,000 to IS^OOO 
ft- {jf building floor space, with a minimum of one closet for 
each floor, rcgarflless of the square footage of tliat floor. As 
mcntioi^ed in other paragraphs, tdectrical panels, elevatur con¬ 
trols, telephone equipment, roof hatches, and plumbing items 
should not Ijc located inside the oustixlLii] closets. TJie closets 
should be located close to an elevatorp if possible. The ccouamies 
of plumbing often indicate the location adjacent to or betiveen 
restrooms. The location of custodial closets on stair landings 
represent an impossible working sihiatiorj; their Icjcation under 
a stainveli invariably provides inadequate storage rotuii and is 
prohibited hv most Bre ccxles. 

The closets ,^h[>uld be of suffleient SMe to handle the etjuipnietit 
and supplies of aH the per,'ioiinel who will Ije using it, as w^ell 
as containing expendable supplies for a two-week periorl. These 
factors assure tliat ciistodiiil personnel wiU alway.' be within 
their assignt^fl work area—and therefore mneh more likely ^ 
lie perfurming productive work, hi general a rniniimim size 
fur cu.stndial closets is 60 ft" (although most being eonstnicted 
these days are less than half this size!}; a di^hirable size would 
Ijc ii} to 60 ft". See Figs. Si and 82 for designs of a custodial 
closet of mininuim adequacy and an austere dosel, adequate 
for only one worker. Where custodial closets are overdesigned 
for size, there exists a veri^ real pnssibiLih' that the xuea will 
be appropriated by some other deportment—such o.s hjr an fjffiee 
or for the storage of data processing bipes—and the custodial 
department will end up with nothing; one w^ay to limit this 
possibility is to design an area that is more lung and narrow 
rather than square. Tlie custodial closet should ctmtaln: 

I, A recused floor-type receptor, without curbs, is desirable. 
Utility sinks are available both in metal and ceramic construc¬ 
tion; in the latter case the curbing should be protected with 
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Fig. SI. CiistEiillal doset (mininnitii). MlniniTun dimensloi^i; 6 ft 
wide. 9 ft biig. and « ft Cbset to be used only bv desig¬ 
nated pei^DoncL and in br lotked when mil in use. If is 

OTveiei instflll fan pw-iding 20 air cHaoges per bnnr- {1) Stor¬ 
age a™ for hoses, PT(tcnsicfli wands, pipta. etc.; (3) Luilt-in 
eeraniie Hie floor stnikk wdlh drain f^e'SHiia ebodce: wall'mcwinted 
iitLlity sinh)j (S) shelves o>'er iitilitj^ Btok. 5 in dcep„ IS^in 
spacing, (4J storage shelving over floor stock, IS in deep, 12-1n 
spacing^ (S) mopping outfit in stored praition; (B) flow stock 
{drunks, cans, etc.); lit) flcN>r muEdiifte in stored position; (B) 
VBCiiiun IP stored ppHtion; (B) accessories, fittings, and HieJs 
mounted On pegboard; (IB) alumiiaum or ceramic drip tniy; (11) 
mop in stored positinn; (12) tri-grip loni hnlde^; (13) 4-iu 
spacer tn keep mops awav from w-aJl; {14) bulletin board csou- 
raining instructions, .schedules, etc.; (15) 30>ln-wlde rW w^th 
louver—locutiuu ikF rjutar Intercbangejible with. accessofncH peg- 
board if rLC€x?ssarv fiecrause of EjrietitatvoTi of area; (IB) E!tiJing 
light pro%'iiiing niinimiim 40 ft; light shmild be shield^ to pre¬ 
vent (IT) Boor of cmimic tile or concrete, with floor 

drain if possiblr; (18) Mbb (threaded) faucet, with hrmif; (19) 
length of bmic, for washing cE^uipmenl. A cu^odial cabinet 
should be used svbere there is insufficient space to mstah a ens- 
todial closet. 
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Wigs &2. C^iftodinl cbsct (orie wcirkir, 
fl) Dimensions: S ft long* 

It deep {3S IH); (2) shelving JO \a dt'ep, 
MTith bmctfit suppiartsi (3) lOO-W lajiip, 
ivitii donT-hinge Jiwitchi (4) two 30-iii 
daon. pkrrml for vcnHlatlnn; utility 

fIrKir jiijik, u'ltli utsunless steel lip cm'cr; 
ncili; ofT-teiittfri f0j bibt faueet with sup* 
put Jianger; ( 7 } 4-fl taf hose^ f 6) 

tool holueri (0} walk eemiidc to 4 (U 
paiured, enniKtrl (itu.4udiiig Lieifiiig} abo^'e 
4 fti (10) locaticaij for cmtodud m 
wtLste hamperi (11 j localicm for two- 
bucket (or Lhree^bucket) itkuppitig ontifit; 
(12) location for floor iriEichinr or \-aciiiiirL^ 
{13) floor—ooncrete> ceramic, or Lt-rrMzzn 
(not resilient). 
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Fie- A Qiunbpr of vfliietleii o^ Aqiir-nwyimted rtt?iFp- 
luia me avTukble (Aw^erfcan StGndmd Ca^jpuiri^. ) 


a stainless steel lip. Tlie wall maunted utilitj' sinks should be 
av<iidcd as thev are difficult to use, often causing buck sprain 
us workers attempt to lift heaw buckets of water to dump into 
them; furtliunnorc, thev cannot be used to drain sjolution tanks 
on wet \^ac'uiims or automatic scrubbing machines. The reLcplor 
or sink location should be near tlic door end of the room, prefer¬ 
ably (Fig. fiS). 

2. The faucet over the utility sink should provide hotli hot 
and cold water^ and of a t)pe that a bucket can be hung from 
it while being filled. The fauctt should be a bibb-type so that 
a hose am be screwed on it for filling a larger container ur 
fresh welter tank in a machine. Naturally, the faucet shfudd be 
equippt'd witli a siphon breaker so that dirty water will not 
be drawn into the plumbing system. 

3. Shelving for llie .storage of chemical^aitd 
W'oikEii sbelshig Is actually more practical than steel shelving 
in this case, because of the corrosion problem with dieinicals. 
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but stainless steel is ideal, as it avoids painting, (Pro\ide at 
least 15 ft" of shelving^ and a 14'in space between shelves 24-in 
deep.) 

4. Hangers for mops sbould be placed On the wall over 
the receptor so that wet u\op^ can drain. 

5. The custodial closet floor should he preferably of ceramic 
tile, but oUier choices arc concrete aitd terrarzOn depending on 
the economics of constmctio]] related to adjacent areas. 

6. Custodial closet walls should preferably be ceramic (al- 
tbough they may be pla.stercd and painted witli a gloss enamel 
to almut a 5- or 6-ft height) or concrete block if the block is 
coated \^nlh cpo?ty resin. 

7. VcntilLition should be adeejuate, both with an exhaust 
grille ilk up^ier wall or ctnling, and a door that is louvered 
and/or \^ilh an air s^xiee at the bottom (provide at least 15 
air changes ptT hour), 

8. Il]u[iiii]ation should Ix! ,50 to 75 fc to provide proper clean¬ 
ing and care of equipment, and to avoid accidents. 

9. Aji electricLil outlet should be provided, as it is often 
neccssarv' to recharge a batterv, and 15 A is required for this; 
if other activities might ocemr simultaneously, then the wiring 
capacitv' might be 30 A. 

lOr The doi^rs shonid be a 36-hi lock-h'pe swinging out, 
with proper iflentification (most modem departnients abhor the 
word pnitor and prefer the term citsfodiul clo^ or service chs^f 
or simply the word jferexc^). For a custodial closet of sbiJlovv 
depth but considerable width, which might be dictated bv space 
availability, a much better utilization of the space wendd occur 
if double doors w'cre provided. Bnt in any cascp custodial closet 
dolors should open ^mtward^ citherwise a large percentage of 
the interior space would be lost (in renovation projects, stnne- 
tirnes the reswinging of ciistodial doors can literally double the 
anxiunt of available .space!). 

Custodial cabinets (Fig. 81J are not a pnjper substitute for 
cu.stodial closets; however, jn a renovation prciject. tliev are cer¬ 
tainly better than no facilities at all. There are manufacturers 
of prefabricated cabinets, some even in stainless .steel, that 
merely require hookup tn electrical, water, and drain utLlitics. 
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Th^ initiiil outfitting of eqniprnenl for ousltKliul doscts, inch 
as mopping outfits, fioor machincsi, carts^ niid A-acuiuns, sh[>ulJ 
he purchased \vith a wliite niibbcr i*t plastic bumper guard; 
ibis prevents the damaging and soiling of wallSj doors, and 
fnniitiire. 


CENTRAL VACUUM 

The tlieor)^ and practice of centra! s acunm systems provide quite 
a ecjiitrast. The theory^ is that, by having vacuum tubes In the 
walls \vith outlets suitable located ttround tlie buildings one is 
conveniently able tEj do vacuuming b)' simply plugging a hose 
into one of these outlets, and avoiding nun]tiers of pieces of 
individual vacuum cquipmcEit which nmsl be nmved about fnim 
place to place. In practice, however, the eential vacuum is very 
rarely a good investment. Must central vacuums that have tjeen 
installed hai e since been ahandoned, ur arc simply used periodi¬ 
cally for removing the lint from treated dust mops! Most house¬ 
keeping managers would much rather have had the annual inter¬ 
est on a rsitlier large inveslmciit for the eentral vaeuum to spend 
un portable vaeuum erjiiipment. Here arc the drawbacks; 

1. The system tsqikally cannot pick up vvater, aid thus 
portable vaeuum units would be needed fur this purpose anyhow. 

2. Where carpel care is nece.ssitry, central vacmims prcividc 
only a surface deaniiig. anti other vacuum units with a pile-lfit- 
ing feature will be required. 

3. Over the vears, the pipes become loaded with lint and 
other suib reducing their efficiency ur clogging them completely. 
Pipe cleaning is eillitr veiy difficult or inqiossiblc^ 

4. With "'all the eggJ in one basket" an inoperative eentral 
vamum leaves no means of providing clcaning. 

5. The ga-skels in the outlet covers Ijccome hardtiKd or 
out of place, and tfie resulling air leakage nut only is noisy\ 
hut also reduces suction. 

e. The long lengths nf hose nccessftry to pros idc vacuuming 
service in all areas causes cmisidcrable damage to fnmilnrt\ 
door frames, and other surfaces by lacing dragged about; workers 
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cfteij refus^^ to work with these hoses because of the difficulty 
of handling them. 

One good applic'iotLOn of a central vacuum is an industrial 
'‘supcrclean room'* where a requirement 15 that the exhaust be 
exterior to the room; other possibilities include a hospital operat¬ 
ing room and a data processing area. On the other hand, in 
all of these eases, special porLible wet-vacuums are availahie, 
with a double filtration system, which cjJiausts particles only 
below ^Tn in size; this is a very' small particle,, consideriiig 
that the typical bacterium dimension is 1 ^m. 
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Checklist 


ACTIVITIES DURING CONSTRUCTION 

Spe that ihe futurp maintenance manager is on haii<i during 
ccnstTuction. 

Consider a salaried inspector to supplement arcHit’ectiiral 
inspections. 

prepare for sophisticated miiiiitermnce if sophisticated systems 
are used. 

Tiite advantage of EtfliidardiKation, but review the standards 
regularly^ 


The Construction Contractor 

Check the constniction contract for methods speciBed to limit 
soil creation. 

Obtain a careful prenceupaoev cleaning. 

If temporarv' heating is required, see that it doe-s not produce 
WKit. 

See Ui the aderjuate use of building paper. 




197 


Trades Work 

Use machbie troweling for concrete floors, including subfloors. 

Check the details concerning application of resilient Hooring; 
thcv are important. 

Use a vacuum attachment device for terra^J and concrete 
grind nig. 

Use disposable air conditioning filters during construction. 
Niount restroom fixtures at the proper height. 

Be certain tliat Boor drains are indeed at die lowest point of 
the floor. 

Avoid painting wood sash and screens closed. 

Before applying coverings, remove any pencil marks or other 
foreign material on walls. 

Replace marked or soiled ceiling tile. 

Exterior Consideratior^s 

Hive adequate attention to the details of backfill material. 

Be sure that soil is compacted properly. 

Pay attention to grounds care before and during cxjiistructiotL 
Protect plantings that are to be saved. 

Protect walk^\'a>'S or paving from damage 

Remove soil from streets or walks to prevent its l>eing tracked 
into buildings. 

Protect catch basins and storm drains from water and ctmcrele 
spoil 

Protect any surface which Is susceptible to damage during exte¬ 
rior cleaning. 

hAs with floor drains, be sure roof drains are at iow^ points. 

Custodial Maintenance 

Provide adequate stuff for c^istodial maintenance during 
construction. 
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Follow the principle of isolation for construction soils: 
fl. Provide airlocks in hallwavs 

b. Co%Tr some items to protect them from dust accumulation 

c. Use mats and runners to trap soils 

d. Check air ctindititming filters regularh' 

F. Use “off limits'' signs 

/. Control sight-secmg 

g. Protect iHjuipment or machinery' near the constniction area 
Control the soil load in (xx;upied areas, 
fl. Wet clean floors regularly 

b. Vacuum walls, trim, and ftiniiturie 

c. thoroughly wash walls and trim after construction 
rf. Use a protective cfiatlng of floor wax 

^!p Cive special attention to connecting areas 

Plan for more frequent cleaning of stairs and elevators 

Final Activities 

See to the accuracy of a$-biiilt drawings and their protectitm. 

Also see to the provision and protection of operating and mainte¬ 
nance instructions. 

For optimiim operations, prepare the maintenance manual before 
occupancy. 

Xeep the premises free from accumulations of waste and tramp 
materials at all times. 

Properly balance hydraulic and ventilation systems. 

Test and deinorastrate all systems before accepting them- 

Tr>' to avoid the pitfalls of "'beneficial occupancy.™ 

Consider specialists for planning and actually making the move 
into the building. 

Use a promotionat system fur obtaitiing LtHipcratioii from build¬ 
ing users. 
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FROM THE GROUND UP 
Below Ground 

Oiruider soil sterilizatioo where tcmiite infestAtion can become 
a serious problem. 

Landscaping 

Pro\ide soil suitable for growth. 

In difBcult situations^ use low-maintenance ground cover* 
Avoid steep stupes for grassed areas; 2 percent is ideal. 
Consider a built-in la^vn spnukler s^^slem. 

Avoid small or irregularly shaped grass plots- 

Ptovide concrete mowing strips to eliminate hand trimming. 

Rely on proper wsilltway design to avoid lawTi damage. 

Consider man-made turf substitutes in problem areas. 

Use plantings which are indigenous to the area. 

EHiminate Hoover gardens if pissihle. 

Avoid twerplanting trees and shnibs. 

Provide a 12dn unplanted space around trees to avoid movvioig 
damage. 

Set trees and shrubs back at least 6 ft from curbs. 

Where the building design includes a wurtyardH provide ade¬ 
quate entT}' for all maintenance r-quipment to be used in it. 

Paving 

Apply concrete or asphalt paving over a well-constructed base, 
coated with sealers. 

Du not use asphalt on a grade steeper than ID percent. 

Consider the size of groiinds-care equipment in the design of 
wallcw'avs^ roads, and so on. 

Provide diagonal as wtII as rectangular walkways between 
Imjldings. 
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Install a 5- ft niiiiiniuTn radius walkway intersectiGns, 

Give wallnvays a 2 percent transverse slope, or a croun for 
drainage. 

Avoid featT.ire strips or various materials in concrete walb. 

Avoid built-ins in walks and drives; they are difficult to sweep 
or snowplow. 

Barricade any paved areas that cannot support vehicles. 

Set eolumusi or other construction near drivewavs well back from 
the curb. 

Use guards to protect tlie earners of walls adjacent to drivewavs. 

In asphnit truck-parking areas, proxide concrete strips to support 
steel wheels. 

Install a storm drain in londing and parking areas. 

Grade loading and parking areas away from the building m the 
event the drain bficomes elogged. 

Consider built-in snow melting equipmenb especially for 
walkw^avs. 

Use gninite curbing where snow plows are used. It is most 
successful. 

Provide ramps at curbs for wheelchairs and other such 
equipment. 

External Features 

Prowde a grotindsJseeping closet on the exterior. 

Use a pea-gra^'eJ splash area to prevent niutl splatter on lower 
outside walls. 

Carefully consider the many faclOR involved in bulk waste 
containers. 

Light parking areas to reduce vandalism and damage. 

WTiere two or three steps arc planned, replaoe them with ramps. 
Provide a well-designed loading dock. 
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lnstJi]l a ctincT^te strip ui^der fencing to avoid mowing and Ktter 
problems. 

Eliminate e.xteiior drinking lountaiiis where possible. 

Soil Entrapment 

Pro\'ide a combined system of soil entraprEient to eliminate the 
trackage of niaterids Ltilo a building, eonsidcring the following 
possibilities: 

" A covered w-alkway 

■ A roughened walking surface 

■ A grating with catch pan (of priman-' importance) 

■ Areas mth special carpet for this purpose 

■ Matting 

■ Runners 


Exterior Building Surfaces 

Concentrate on using maintainable surfaces such as polished 
stone, stainless steel, and gl^i^s for esterior surfaces. 

Also concentrate on exterior walls of brick, cast stone, natural 
stone, and other permanent malerialsr Avoid wood. 

Avoid using porous stone, or at least use rustproof fasteners. 
Avoid horiaionial surfaces on precast concrete, plastic, or metal 
panels. 

Install compression layers on ma-soiirj.' walls hi avoid damage 
caused by shrinkage. 

Avoid designs that create natural ladders. 

Avoid steel external stairways. 

Do not use signs made of individual letters affixed directly to 
a walk 

Try to av'oid irregular building configurations which both pro* 
vide concealment for vandals and increase the surface to he 
maintained. 
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Roof 

Do not use a Bat roof. 

Leave built-up roofs flat; avoid aggregate^i vvherc possible. 
Consider plastic and alummum for industrial roofs, 

Pnnide adequate roof draiiLS. 

Bi? sure guttering is of niuple size. 

WTiere corrosive vapors are present, use gutters and downspouts 
of resistant material. 

Install permanent ladders for roof access if elevators are not 
available. 

Use roof walkways or tread boards for inspection and mainte¬ 
nance purposes. 

Consider the values of a roof overhang. 

See that canopies have drains. 

Use a steel sleeve or boot to protect downspouts where thev 
may become damaged. 

Consider interior dr^wnspouts in cold weather clirnates, 

Pro\dde leaf cables for exterior downspouts in cold weather areas. 

Avoid ferrous materials for flashing and related items. 

Provide a pitch pocket where wires or bars penetrate the rooL 

Where columns and other structural members penetrate the roof, 
use a pedestd flashed with a cap. 

Avoid close spacings on items penetrating the roof. 

Use a deflector h«iod or skirt for ventilator pipes or similar iten:is 
piercing the rrxjfp especially if the roof is not well sloped, 

Pmvide lead caps on horizontal top joints of stone copings. 
Avoid flat surfaces on tops of walls and parapets. 

Try' to eliminate parapets and other decorative roof features 
(except for fire control). 

Protect roof-mounted mechaincal equipment from the elements. 
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Consider relocating niechanicaJ equipment tliat img^t be 
mounted on tbe roof. 

Consider the advantages of high-performance roof insulation. 

Bird Control 

Try to cliniinate bird problems by avoiding sinrfaces on which 
they can alight or nest. 

Consider the installation of various devices that prevent birds 
from alighting. 

FLOORS. ELFVATORSp AND STAIRS 

When replacing worn or damaged floors^ use a contrasting rec¬ 
tangular color. 

For conductive floors^ use terrazzo. It is the best investment. 

Install an automatic resistance-testing system for conductive 
floors. 

WTiero pedestal floors are used, specify plastic only* 

Where floors are continually wet, provide trenches or drains. 
On wet floors provide integrally poured concrete curbs and silk, 

A cove from floor to wall is practinab but should be no higher 
than 6 in. 

Where aisle markers are neededp place them permanently. 
Avoid open-slot eipansion joints. 

Do not pour concrete slabs in direct contact with masonry walls. 

Carpeting 

Remember that carpet has many advantages for specific situa¬ 
tions, but is not universally desirable. 

Avoid solid colors. 

Avoid cut or deep pile. 

For carpets^ consider: 

■ Dense, low pile for wheelchair or cart trafiie 
» Three-color shag for light-use areas 
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“ Large ball-type casters for office areas 

■ Continuous surfaces; do not mis carpel and other flooring 

■ Flaine clmracteristies of various types of carpeting 
Remember that idealiv carpet shijuld have these characteristics: 

• Four-color tweed pile 

■ Tight-loop pile 

• Continuous syntlielic filaments 

• Pile height of approsimatelv in 

■ Im permeable backing membrane 

Flooring Types 

Avoid asphalt tik% which is a poor invcsbnciit although initial 
ctJst is lovv. 

Cunsider ceramic tile* which is highly durable and has a gener¬ 
ally trouble-free surface. [Use dark grout.) 

Tiy^ Gonercie for industrial and other uses where ap|x:arance 
is not a prime factor* but remember that it should he densifled 
or sealed. 

Remember that corks acoustical qualities are better provided 
by carpet. 

Be cautions \silh homogeneous vinyl, which is both espensivc 
and tends to sImw subHtior irregularities> 

Be cautious with impregnated wotid, which has some of the 
same drawbacks as nahiral wood although it is more durable. 

Awid linoleum, as after a Hnie it develops a poor^ irregular 
appearance. 

He eautioiis with marble, as its porous structure is easily stained^ 
and it is easily damaged by harsh chemicals. 

Consider plastic lam in ales, which are good for some problem 
s illations, but can give irregular performance based on 
installation. 

Consider plastic tile, which is expensive but is generally 
maintenance-free. 
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Also consider rubber tile, which is also expensive. (Vinyl asbestos 
is usually preferred.) 

Remember that stone is durable if well set; grout must be sealed; 
but appearance may deteriorate. 

Trv‘ terrazzo, one of the most durable and attractive of all sur- 
faces, but avoid while terrazzo- terrazzo must be sealed. 

Avoid travertine except where crevices are filled with cp;x\' 
resin. 

Use vinyl asbestos, generally the best in vestment for most fioorSt 
with competLlors being concrete, esupet, and terjazzo. 

Remember that \vcK)d is susceptible tn damage by ivater and 
mechanical scratching, and should be scaled. 

Elevators 

Place waste receptacles and cigarette urns l^etween every' two 
clevatorx^ 

See that at least one clevatfjr serves all flcxirs^ including baseiMot 
and roof* 

Re sure of elevator size mid capacit)^ for moving eciuipmcnt- 
Rcmemhcr these l^est elevalfsr surfaces: 

■ DcKirs; plastic-laminate 

■ Floor: carpt^t (as a soil trap) 

■ Walls: plastic-laminate 

■ Celling; plastie panel 

Make sure that every elevator contains an electrical outlet. 
Make sure that everv elevator eontalns a wall-mounted cigarette 
urn/waste-receptaclc unit. 

Provide a large freight elevator, preferably one that goes to 
the roof. 

Locate the freight elevator for easy access from the exterior 
of the building. 

Be sure the elevator shaft contains proper lighting for 
maintenance, 

Size and equip the elevator control room for maintenance. 
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Stairs 

Avoid resilient tile^ blueslone, slate or marble for litair treads 
and landings. 

Use good surfaces precast tenrazztj, stone, and formed synthetic 
materials. 

Use carpeted landings^ which are beneficial as a soil trap. 

Remember that stairwell walls should be durable and not easily 
marked, such as natural brick. 

Be Sure that hajidrails are simply designed, continijous^ and well 
attached. 

Do nfit locate lights over stairs; also^ they should be replaceable 
frcmi the landing. 

See that landings cemtain a wall-mounted cigarette iim/waste- 
receptacle unit. 

Provide for an electric receptacle on each stair landing. 

Use a t'amp rather than a stairway of three or less risers. 

WALLS AND CEILINGS 
Wall Coverings 

For vinyl awcrlngs^ use heavy material that is not sharply 
embossed. 

Awid burlap, natural grass paper, and felt. 

Use epo.vy-resin coatings for a smooth, durable surface. 

Avoid flat paints, which mark easily and are difficult if not impi>s- 
sible to wa^b- 

Avoid S|x^cja]ly mixed paint cnlois. 

See that im rrprntltietiijns are fully eiiCMed in pLtstic. 

Where many wall hangings arc to Ijp used, provide a hanging 
strip. 

Install a liigh dectrie [mticl for light«l pdnbngs. 
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Wall Materials 

Use glazed MJe for problem arcEis such as ihosc for food process¬ 
ing, Jieahh und so on. 

If wood is to be used, specify plastic-protectcd varietlcs- 

For plastered walls, locate casing beads where craci^ng would 
otherwise oteiir. 

Fijiish plastered gomers to a quarter-round metab 

For gj’psiim w^allboard use two %-in laminated panels for best 
results. 

Concerning concrete blocb walls, remeiriber: 

■ To avoid raw concrete; painted is better^ but eposy-coated 
concrete block is most desirabltv 

■ That glazed block is helpful, but the grout is still 
unprotected 

■ To use rounded blocks on outside comers, 

■ To use a molded cove base. 

For the most successful elevator walk use plastic laiiiinatei 
x4v{jid w'ood bases for walls; use >inyl or rubber cove bases. 
Hememlser that carpel baselwards are practical for carpeted 
Hoors- 

Ciive special] attention to lobby Widb. 

Design For Walls 

Limit gniffiti by using bf>th materials that arc difficult to mark 
and good illuminatioii. 

Avoid wall-design features that break up the smooth, uninter¬ 
rupted surf act. 

Use n minimum width of ft for corridors iii order to aioid 
wall damage. 

Use rounded conM^rs in heavily trafficked hit meet ions. 

Use movable panels or design accxjrdiug to the **office-laiid'icap- 
ing" eonct^pt where three nr inc^re moves are to be espected 
in the life of the building. 
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Consider stiiijilez^s steel corner guards for walls and colujcnns 
where equipment or fimiiture \silj be moved regularly. 

Enclose fire extinguishers in recessed cabinets. 

Remember th^it natural surtact?s, jojcli as stone Or brict, rnav 
eliminate much mointenaiice. 

Acoustical Ceilings 

Do not use soft, blowii-irn mineral materia Is; t]ic\' simply can not 
be cleaned. 

Do mt glue or nail acoustic tile to ceiling surfaces; use lift<mt 
tiles. 

If miner.d acraistic tile is to be used, rcmeiiiber that the plastic- 
faced variety is washable. 

Provide air relief for I ay-in tiles in foyers and cotranteways. 

Remember that aJununum metal-pan ceilings arc the most dur¬ 
able acoustic materials. 

Use a modular, integrated ceiling to avoid numerous problems, 
such as With rings arnuiid diffusors. 

Where diffusers arc used^ be sure the adjacent surface is smiKith 
tile nr metaJ to p^(>^ide for easier cleaning. 

Ceiling Design 

Be sure that ceiling heights art adequate for even the lowest 
ceilingj such as often is fniiiid in corridors- 

WTiere plastic ceilings are used, be jnire lliey arc removable. 

To make plastered eeiUngs practical, provide acousticul treat¬ 
ment with carpets, drajres, plantings. 

Avoid any textured BnLsh on dry vv-all qt other w^all surfaces. 

Consider eliminating some ceilings altogether by "painting ouf 
areiis above the illiiminuted levcL 

Trv' to eliminate the tiistallatiirn of any' equipment in overhead 
areas. 
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Avoid the problems Ewsociated with skylightji by using iirtifidiil 
lighting. 

FURNfTURE, FIXTURES. AND 
FENESTRATION 

Keep furniture styles as simple und imcluttered as possible. 
Avoid floor surface moldings to cover electric wires. 

Arrange for straight, uncluttered uisles. 

Avoid overajugeslcd furniture arc^is. 

Inside a building, use synthetic plantings rather than natural 
flowers. 

\\Tiere buildings are only partly used at certain tunes of day, 
provide means of locking off unused parts. 

Note that the o^vne/s approach to smoking regulations w'ill deter¬ 
mine a mnmber of featnres. 

V\Tiere rooms and space are rented, install a room-notLEcalion 
system. 

Pitnidc a cloak closet—next to die elevators—for visitors. 

Waste Collection and Disposal 

Consider the need for space and electrical requirements if botlle- 
or can-cnishing equipment is provided. 

Garbage-storage areas should be equipped with water outlet 
and floor drain. 

Locate trash and garbage collection and storage ureas in acce^i- 
blc spots. 

Where the o\^Ticr Is required to identify and store types of w^aslc, 
provide two rooms for this purpose. 

Locate and sti&e w aste receptacles according to w aste geueratron. 

Vending Machines 

In campuS'type areas., consider a central vending structure. 
Avoid scattering vending areas in any building; centralize this 
equipment. 
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Furniture 

Wall-mount as n^uch furniture as possible. 

Require that furniture surfaces be clcanable and that they resist 
marting and scratching. 

Use plastic lamiuates for desk and table surfaces. 

Require a tfie space under counters^ displays, cabinets, and other 
fixtures. 

Remember these items for furniture niaintainabilitv: 

■ Miiiiinize the number of legs. 

■ Consider the use of collapsible tables. 

• Use siainlc^ steel gUdes with a diameter of at le^st 1% in. 

■ Avoid the use of grilles and screens. 

• Avoid unprotected wood. 

• ftovide deep undercuts for finger pulls in cabinet's and 
drawers. 

■ Use concealed rather than exposed hinges. 

■ Avoid upholstered or fabric-covered headboards, 

" Use anodised aluminum or wtjoden bases for lamps that are 
susceptible tu rusting- 

■ Use rect^ssed ceiling tracks for cubide curtains. 

■ For files, use recessed cabinets or floonlc^ceiling cabinets. 

Fixtures 

Protect fixtures by locating them in recessed areas or bv usme 
curbs and rails. 

Be aware of the several desij^n feaUires that affect moliile carls. 

Use only large, heavy -dutv- casters on mobile equipment. 

Wall-mount drinking fountains; recess tliem lis far as possible. 

Avoid painted metal fountains; use cemmic nr fiber glass. 

In wet areiis, place fixtures on elevatetl bases to avoid rtist 

WTiere fixtures may flood or discharge water, avoid locating 
them overhead. 
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ProTride adequate ventilation for refrigeration equipment. 

In designing food-handKng or food-pnncessing equipment, con¬ 
sult die National Sanitation Foundation- 

Providc slanting rather than horizontal tops on suefi items as 
sills^ lockems, radiator covers, baseboards. 

Windows 

Attempt to eliminate windows altogether. 

If Window'S must be used, consider fixed ratlier than ojrerabLng 
ones. 

Remember that pivoting windows can be washed from inside 
a TOGin. 

Avoid any internal treahneut that Arill make pivoting windows 
inoperable. 

Avoid the overuse of glass. 

Flat glass is preferable to corrugated, embtissed, or ribbed glass^ 

Prevent damage to large panes of yertieal glass by using ade¬ 
quate bars or marking. 

Avoid glass block. 

E>o not design windovv ledges that are near floor level in such 
a way that they can be sat or stood on. 

Consider glazing with plastic panes rather than glass where 
breakage is a problem. 

In industiial-tj'pe situatiouSj use ccirrugiited fiber glass for roof 
lighting. 

Rabbet design should provide handling and setting of glass with¬ 
out damage to the rablx't or the glass. 

Use iniillioiis of stainless steel for long life and little main ten ai ice. 

Consider using the mullions as guide traeks for an automatic 
window' washing system. 

Design a fixed track around the perimeter of the rcxif for support- 
ing window washing and other maintenance staging. 
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If vertical blinds are used, specify hea^y-duty hardware. 

Consider using double-pane windows with a Venetian blind be¬ 
tween. They provide good service if you choose the design with 
care. 

Use fiber glass draperies nr cintains. 

Remeniher these window design features: 

■ Choose alujnlniun windows over wood or steel, 

■ Avoid setting exterior louvers or decorative niasonrv that 
will interfere with window washing. 

■ If Window's are to be washed manually, provide suitable 
hooks. 

■ If windows are flush with exterior W’aJk, provide a means of 
conducting water around tlie window, 

• Consider tinted, heat-redticing,, glLirc-reducing gbss. 

Doors 

U'hcre possible, use an arch or opening rather tliaii a door. 

Be sure doors are large eiKiugli to pennit movement of eejuip- 
ment and supplies. 

[n door seketiortt consider the jwissibilitv of change of floor 
surface height. 

Concerning esterior doors, remernber: 

• In severe-weather areas, protect doors with vestibules, 
canopies, and Sfi on, 

■ Construct outside doors of aluminum or stainless steel. 

■ Design door pulls to avoid a lever action. 

■ Avoid center or make them removable. 

■ Remernber the U'se of flour grating in door design. 

■ Fnime gloss doors fn aluminum nr stainless steel 

■ Provide a slope away from the door to prevent water backup 
and iey spots. 
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Door Design 

For best ecoiriom\% use heavy-dutv' liardware 

Where Llirough bolts are userb j3ro%'kle spacer sleeves tii pre^^ent 
doer collapsing. 

Use door closers on the hmged thus avoiding a brackrh 
Avoid floor-t}pe closers. 

Shtndardi^ hardware types thr<mghoiit. 

Do not use floor-mounted dof^r stops. 

Fur push plates and kick plates^ use plastic laminates. 

Use a hardware systenr that resists tamperiiig aii<l loosening 
through shock or vibration. 

Remember these details on door design; 

■ See tliat tJie door is Bush or uses the simplest form of trim. 

■ Avoid the narrow-line alum mum doors. 

■ Use solid-cf>re doors where damage and sound control is a 
factor. 

■ See that all door frames are of metal. 

■ Provide protection or warning for fnll-iength glass doors. 

■ Avoid die ust' of louvered doors for decorative purposes^ 
^ Use rubber swinging doors hi industrial w^uehouse arefis. 

■ Equip doors to mechanical and other such riMims with self- 
locking locks and free knobs on the inside. 

Establish a g(K>d key control system and install a key cabinet. 
Remember that complete building design requires a practical 
door numbering system. 

RESTROOMS. PLUMBING, AND PIPING 

The restroom layout shtjuld minimize walking and the dripping 
of water. 

Consider gang facilities for some installations. 

In schools, do not separate faculty froin student facilities. 
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Remember that sometimes rapid tfjnversion frum rnen^!^ to 
womcii^s restrooms h required 

Use doorless entrances where ptkssible, 

Desij^n restrooms to pcniut spray cleaning, 

Cfmtrtjl odors by surfaf?e design and ven til adorn 

graffiti by using surfaces difficult to mark, bright Lllumijia- 
tion, and any other rmsfmahle means. 

Restroom Surfaces 

Use ungLajfed coramic die for the best restroom £[jQr, 

Usse die grout of a dark color. 

See that a floor drain is installed 

Use glazed ceramic tile for the proper wall surface. 

As with floors, use a dark grout for wall tile. 

Hang stall partitions from walls or tsoiJingSr 
Equip at least one stall for wheelchair use. 

Use double dssuc dispensers and otlicr restroom accessories. 
Sec that partitimis are hung well. 

Washroom Fixtures 

Consider all the factors involved in a lavatory selection. 

For uriiials, use the wall-mounted, fliwded open-throat type. 

Consider a timed flushing device fur urinaJs. 

For urinals and toilets, use flush valves, mounted 36 to 42 in 
above the floor. 

In tijilet-scat selection, try to avoid a seat cover; me an open- 

front cloiigatfd scat; provide a self-raising seat, use solid plastic; 
avoid black bumpers, 

For circular wa^h fountains, make fiber glass your first choice, 
stainless steel your second. (Avoid term^™.) 
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If a custodial sink is not provided. Install a waU-nidunted bibb- 
t^'pe faucet. 

Specify built-in antistfp features for tubs and showers. 
Restroom Equipment 

Use recessed, multipurpose units of large capacitVi 

In womens restrooms, use a welII -mounted recessed napkin dis- 
peaser; use wall-mounted receptors in eaeli stall 

Do not put mirtom over lavatories- 
Avoid glass soap containers. 

Install a st^ap dispenser over each lavator}% 

Consider a central distribution system for Uquid soap. 

Spccifv paper towels dispensed from rolls; use electrie hand 
dry ers in public iocations- 

Mount lockers on a solid base with a ceramie cove. 

Stant tile tops of lockers to avoid soil cuUectlon, 

Plumbing 

Permanent drawings should show location of all plumbing sys¬ 
tems, including underground. 

Use an identification s^^stem for plumbing and piping systen^. 
Use a ciilor-codiiig system for piping. 

Standardize fixtures as uiuch as possible. 

Provide adequate space for working on plumbing and piping. 
Locate piping so it does iiot obstruct openings. 

Protect maintenance workers from hot piping or dripping liquids. 
If yon use floor drains, be sure they are adequately sized 
Use red br^ for water piping. 

Use plugged tees rather than elbows to provide cleanout points. 

Be sure to provide enough vabing so that systems can be clcsed 
down in sections. 
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Always provide siphon breakers for bibb-tjpe faucets. 

Use pipe unions at each for ready removal. 

Standardize valves, and keep spare parts on hand. 

Use chains ur extension handles to eontrol overhead valves from 
floor level. 

In lavatories, valve each hut and told riser. 

In CO Id-weather areas, J3rot{?et outside faucets and bibbs. 

Be sure that hydrants are cleanable nithoul disturbing the biutel 
or casing valve when shut. 

Consider tlie use of sprinkler stoppers to control water flow 
where fire protection is not required. 

Specify cortosioii-resistant drip pans where leakage is n problem. 

Efjuip laundry' chutes and waste chutes with flc 5 or drain and 
cleaning sprav head. 

Consider the in5taJlati{>ii of W'ater softening t^qnipment. 

Imtal! piping to permit steam condensate to drain hv gnivnty. 

Provide a metal sicev'e for pipe that passes through walls. 

Use a nietal saddle to protect pipe supp>rtcd bv rollers- 

Avoid damage io pipes by using antifriction piping supports 
on long runs. 

For future use, provide plug stub^tees. 

W'here pipes or vaJves are subjected to temperatures over 190^, 
use a heat-resisting paint. 

TRADES MAINTENANCE 
Structural 

Provide ready access for piping, wiring, and conduit. 

Consider specific utilitv spaces, either ahovc, l>elow% or vcrHcallv 
through the space .serx^ed. 

Provide utility tiuineb for dusters of Ijuildings. 
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In industrlnl facilitiiifi, use semce galleries. 

Install pomianeiit ladders for frequent service ctinditioiis. 
Provide a lifting device for removal and repair of equipment 
Use adequate expansion joints. 

Avoid trussed structiira] members. 

Use a beveled filling bchveen flanges of veriic^d columns to 
avoid eollcctioji of soGs. 

Use hinged or removable access panels for convenor systems 
or similar equipment. 

Electrical 

Most important: provide adequate capacity^ 

Install empty' conduit in situations to handle future 

requirements. 

Consider the likelihood that building areas will l>e upgraded 
and provide sufficient electrical requirements initiiJly, 

In changing situations^ use rack, trav, ur channel constniction 
for wire supports. 

.Agaui^ iu changing situationSp consider bus bars. 

Do not !§pace electrical outlets at excessive iutcr\^als, 

III restrooms, provide outk^ts: for everything from electric shaving 
to p>vvered deaning equipment. 

Avoid canopy switches^ pull-chain operation, and light-fixture 
outlets^ 

Do not overlook facilities for battery' cliarging for various types 
of equipment. 

xAvoid many problems by eliminating fioor-mounted receptacles. 

Do not permit running water and drain lines to pass through 
electrical equipment areas. 

Provide work room around clectricid efiuipnieiit for easy, safe 
maintenance. 

Protect electric gear from physical damage. 
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Provide specific enclosure for high-voltage cquipnienL 

Sec that electric gear areas are well ventilated. 

Be sure that adec^atc insulation is provided to protect mainte¬ 
nance workers. 

Be sure that edectric vaulLs are accessible from buildling exterioi^. 
Sec that indoor electric vaults contain a Boor drain. 

Use identification systems for electric wiring and equipment 

Lighting 

Be sure tiiat lighting fixtures are accessible. 

Never place lighting fixtures over stairs. Put them over the 
landings. 

Use rDUgh-sertice lamps in problem areas. 

Provide central lighting c<mtn>ls for each floor. 

Allow for the possibility of alternate row lighting. 

Where possible, use standard voltage fur lighting 

In areas normally dimly lit, pro'Vide alternate lighting for 
maintenance. 

not locate accent lights in hard-to-reach areas. 

Use automatic flag pole lighting to avoid repeated flag^raising 
ceremonies where these arc expensive. 

Consider exterior floodlighting to minimize vandalism. 

WbtTe a number of long fluorescent tubes are used^ provide 
a tube crusher. 

Select fixture designs that do not collect dirt. 

Use low-tempeatunp lamps w^here conditions warrant. 

Trj' to avoid suspended fixtures. 

Use high-impact plastic rather than glass globes. 

Where dust is a problem^ consider ventilated fixtures. 

Avoid egg-crate difl^usorsj u.se solid lens itrstead. 

Specify an interior fixture surface that is easy to clearL 


CtiecMi^ 1^19 


Mechanical 

Consider the use of scak models to eliminate pnibbros. 

Be stire that dr^iwings meeliiimea] equipnaeiit in open, 

or extended^ positions to assure elariU^ and aecessLbilityv 

Use built-in hoisting e^juipmeTit for heavy machine nmiiiteDancCr 
Consider the installatiiin of an overhead cratie. 

Provide separate space secured from the occupants of a building 
for major mechanical and electrical equipment 

Provide sufficient illtuniiiation for machine maintenance, 

Sec that the correct information is available initially for future 
maintenance. 

Identify equipnient with laminated plastic signs* 

Comider a central information-gathering panel hc^ard. 

Minimize tlie need for special tools and devices. 

Consider a central lubrication system. 

Use self-cleaning filtration units fur air-handling systems where 
possible. 

Grade pipelines for drains with the low point in the direction 
of flow'. 

Use floor drains in areas for itiechaiiical maintenance xvhere spill¬ 
ages may be expected. 

Provide drip pans to catch coolants, lubricants, process diernl- 
cals, and other fluids* 

Locate shutoff valves for convenient maintenaiicc. 

Be sure that duct systems are properly supported throughout 
their length. 

Remember the following boiler maintenance items: 

^ Provide hot- and cold-water outlets in the boiler 

mom, 

■ Feed all bJow-down and other fluid hues to a suitable 
drainage system- 
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• Provide a specific fitting for the introduction of boiler water 
treatment. 

■ Use sufficient cleanout doors for the boiler breeching. 

■ Locate the boiler so the tubi»s may be pulled 

■ Vent safety valves to the outside. 

■ For valves that can not be reached^ use a sprcxrket chain. 

■ Use smoke stacks tliat do not require painHng, 

Heating, Ventilating, and Air Conditioning 

Remember the general value of air conditiuning in reducing 
airborne soils. 

Avoid iHjrderlinc or undersized svslcms. 

Remember that the system shnuld maintain a slight positive 
pressure within the bulldingH 

Provide adequate accessibilit>^ cm all sides of the units. 

Do not make air conditioning cfmtrols unnecessarily complex; 
use standard svstems if possible. 

Remember that stainless steel is the ideal material for water 
coils^ pans, and so forth. 

Locate thermostuts in less accessible areas; protect them with 
guards where necessary^ 

Use isolation valves so that the entire sy stem need not be shut 
dcjwn for maintenance. 

Locnite fresh-air intake sn as to provide a tempering of intake 
air. 

LcKiatc cooling towers so that %sindows and other surfaces are 
not water spotted. 

Plan the location of ihe intake duet carefully. 

Provide permanent identification signs for equipment and duets. 
Use a coordinated .wstem of exhaust fan and fresh-air intake. 
Catch pans should be accessible for cleaning and emptying. 
Catch pans should be constructed of corrosion-resistant material. 
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St^ltfCt the filter medium and c-irefully, 

Coiisider the advantages of a high-teinperature hot-water system, 
rather than steam. 

Pro\ride cuntmls tn eliminate freezing nf the lint water heating 
system. 

Consider electric strip heating where electric rates arc favorable. 

MAINTENANCE FACILITIES 

Provide a eentralized location for maintenance facilities tc] limit 
travel timen 

In a given building, remember that maintenaiicze lacililies arc 
best located on a ground Boor rather than on a basement or 
roof leveb 

III L'ampns-ri^e facilities, consider a separate maintenance struct 
bire containing these features: 

■ Maintenance olBccs 

■ Maintenance control center 

* Locker and restroom facilities 

■ Garage for vehicles 

■ Machine shop 

■ Specialized trade and shop faeilitit^ 

In maintenance oflEiecs^ include a private office for the manager 
as well as offices for the clerical and secretarial hclpn 

For larger facilities, include a maintenanee training mom. 
Locate locker and restroom facilities next to maintenance offices. 
Consider a staffing or conlrol board, which can be very useful. 
Provide for a time-clijck s)^stem even if it is not initially 
aiitieipaied. 

Con.sider the posiisihle use of a radio-location sx^teni on mainte¬ 
nance design. 

Provide fur batterv' charging of mEibile etjuipnieiit. 

An alann sv-stem, reporting on numerous features, can even save 
the entire facility. 
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Gtjmider these special features for muinlenancc facilities: 

■ Ftir flammables in othex than small quantities, provide a 

■ Pro%ide a garage for vehicle maintenanee. 
special storage-space. 

■ provide for ladder storage, 

■ Set aside storage space fr^r replacement quantities of build- 
ing-stirface inatenals. 

■ provide a spt^cial space for segregation of items requiring 
repair or refinlshing. 

Custodial Facilit^s 

Provide for central storage of custodiaJ sxipplies and equipment 
(seventeen items are listed in the tevt), 

Custodial Closet 

Provide a custodial closet on each fioor. 

Remember tliat a custodian should not have to walk more than 
150 ft to reach a custodial closets 

Typically, provide orie custodial closet for each 15,000 to 18,000 
ft^ of flour space. 

CAcntraJly locate custodial closets ^usualiy iiejct to restToonis)i 
Do not locate closets on stair landings. 

Closets should be 70 to 80 ft^j a minimuin is 60 

Remeniher that a niinilj^r of factors are involved in custodial 
closet design (the te^ct lists ten). 

himphasize that custodial cabinets are not a substitute for cloiicts; 
they are a last resort. 

Specify that custodial eijuipment must have white rubber bumper 
guards. 

Central Vacuum 

Escept for a few verv specialized situations, central vaeuujii 
systems are not usually a good in vestment 
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AABC ( Aiisiicialtd Air 
Balance Council)p 
Access panels, 159, 161, 17 % 
illustnited, 160 

Acoustic ceiling, 3, ^ 95-101, 174 
Aeoiislic door, illustrated, 5 
xAiarylic/wcKid fluor 70 
Air cunditioninj^, 22, IQO, 119, 126, 
m, 165, 174^177 
Air CUoiditicmitlg OOntroLf, 174 
Alr-oonditioniEg-equipmcnt rooms, 
155 

Air cuitala, illustratcii, 48 
Air dlfTujtor, 100, 101 
^Vir lock, ZTp 120 
Air pnllution, 174 

Airports {see Transportation tEmii- 
nals) 

iAEitle rtiarkcTS, 64 
Aisles ( dres Corrirloni) 

Alanns, 162, 171, 183 
fire, 31, 157 

AluminuiT], 49, 56, 57, 50, 82, 117^ 
L30, 137. 147, 160 
Aluinlntuu-pan ceilings 99 
Aiiicricaii National Standards Insti¬ 
tute. 152 

Aneinostats, lOO, 101 


.Angles, 11 

Appliances, elecbric, 161 
Architects, 4, 5, 13, 18, 29 
Arson, 160 
Alt leproductions, 87 
Artificial turf, 38 
.As-built drawing!!, 59 
Asphalt jaavii'ig, 38 
Asphalt tile, 67^ 60 
Asisocajited Air Batance GoimciJ 
fAABC), 31 

Atmosphere, pollutc^d^ damage 

caused by, 15 

Autninatic scrtibbefs, 38, 130, 164, 

186, 191 

Autcnnatic dcaner, 114 

illustrated. 125 


BockfiQ, 33 

Bacteria control, 47, 73, 152, W 

Baked etkamel, illnstnitcti 90 

BskLukcing, system, 31 

Easel^oard, ^1, ItO 

Basem-ents, 180 

Bathmat, 146 

Bathtub (scr Tubs) 

Oatters^ charging, 1^, 183, 186, 192 
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Bcdi, 116. 12S 

BL'iieEcial DOcupaiiey of incompleted 
buildings. 31 

Bibb-t^-pe faucet, 146, 155. 191 
illuiiiTutcd. 180H 190 
Hirtl cXnititil, 60, 176 

Blowu izclHiig. 96 

Buder rofwnSt 1S6. 173 
Boiler-water trealm^Eit 173 
Bofe la 

Bcittlc ermher, 109 
Bradlev biutin, 136. 145 
illustrated, 146 
Brass. Sa. 131 

red, for water piping, 155 
Bnclc. 74, R3, 89. 173 
Bn>n2e ek^vHtnr doors, 78 
Budding code. 138, ]S3 
Building manager, 13. 36 
Building paper. 30 
Built-in bimtiure. Ii2 
Exiilt-up 54 
EulTi'tin hnajd^, 87^ 182 
illustrated, 169 
Bumpers, 134, 164, 193 
Bus ducts, 162 


Cabtnets, stomgo, 186 
Cafeterias, furniture lor, US 
Campus: 

central vending fueilities on. Ill 
TTiiuulenaTice building nn, J79, 
180 

Can CTUsller, 309 

Canopy, 58, 128. 130 
Carpet F3(iun6. carpet) 

Carpet squares, 7 ^ 79 
Carts, 94, 117, 122 
lllnstrated, 96 
Cajrtcis, 118 

Cfitdi basin, 24 
CatwaJk;^, 16D 

Ceiling design, 161-104. 161, 165 

Ceilings; 

acoustic, 2, 22, 9!>^101, 174 
ajumiTiuin-pah. 99 
blown mmeral, 9fi 
fakci^ 27 
integiatutl, lOO 
suspended. 9S 


Central lubrication, 171 
Central soap s>Trtein, 149 
Central sta res/179, I S3, ISS 
Central vacuum^ 193-104 
Ceramic tile, 9. 25. 67^ 78, aOj. 91, 
93, 136, 138, 140, 192 
ilbistrpted, 88 
ChasL's tr 

plumbing. 153 
utility* leo 
Chemieal clcfluing. 25 
Chemical plant, 118, 164-166 
Chemical storage, 191 
Chemical treattnent (air mudition' 
mh 177 

Chilled-water system, 113 
Chiitcs, laundrv, 157 
Cigarette urns, 78. 79. 83. 107, 143 
Circuit brea]::er>r 167 
Circular washbasin, 136, 145 
illustrated I 146 

Cleaning, 161. 164. 165. J67, 178 
contract, 26, 29. 135 
preoecupancy, 19 
pressure, 172 h 186 
Cleansers, 141 

Glorica] fjffii^e, lEiainteuRnce, 185 

Cinak closet. 109 

Closets Ci^todial closet} 

Coat hooks. 142 
Ctiiis. 175, ne 
Cu| lapsiblc tables. 115 
illmtnitcd, 5 

College maintejiajiL^ facilitv, ISO 
Cobr etding, 103, 152, 170 
Color coEiditioning, J20 
Cofumii, 161. 167, 170 
illustrated, 108 
Cnnimode-typE uririaj. 143 
Cfimpaclor, iilckstrated, 111 
CempreSHinn of luastmr^' wall, 49 
Concrete, 67, J3fl 

Concrete block, 3, 86. 91, 133. 140, 

192 

Camm le floor { we Ftnors, cou- 
urcte) 

Ccincrele paving, 38 
Canden^ate, 157, 172, 177 
Condenser unit. 110 
Conductive Bonr. 63 


Inc^ 225 


Cnnduit, 162 

Cfuiferejioe roornSj 181^ 182 
CnELiultants, maintenance, 5, 13 
Ojntraqt draning, 26, 2&, 136 
ContiHctDra, 18, 29 
CoiilSTol board, 1B2 
Control center, 180 
Controls. 171, 174, ITS, 178 
Conveyor syifteins, 101 
Cranlgmt, 172 
Cooling tower, 176 
Coonljnsitoni, 12 
Copinj^, stone, on 
Copper-tubing ooSis, ITS 
Cork floors, sonod-absorbeficy' oE, 03 
Comer guards^ 3% 12S 

Corridors, 34. 101. 106. 138, 164, 
103, 171. \M, 186 
Crtnusion, 129. 167, 176, 177, 191 
Corrative vafKjrs, .57 

Court^-QTib, 3B 

Cove "haseii, &1, 92, 115, ISl 

Cranes, 170 

Cross-lnftcrlon controL 27. 66 
Cubicle curtains, 117 
iElustrated, 106 

Curb*, 36, 4T, 63, 94, lli. 122. 164, 
189 

catwalk, 160 
Curtains, 125 
air. ilbut rated. 46 
cubicte f Ciibi ele cu rtains ) 
Cu.stcidia] cabinet, 132 
illustrated, 189 
CEistodial earL, 186 
Illustrated, 190 

Custodial clrtsct, 10, 128, 132, 140, 
150. 185, 187-193 
illustrated, 189, 130 
Custodial fadlitiet, 165-187 
Custodial usaintenance, 26 
Ciistcidial maua^er^ 13 
Custodial persouneL 182 
Custucllans, 135 


Dado, 86 

llata processing, 102, 168. 1^14 
□ecnratiiTs, 4, ll. 13 
Df^flcetijr hood, 59 
Degreasing, J72 


Deodorizer., 183 
Design committee. lU 

Dprign G]c, 13 
Desks, 114 
Difl^usorsr 
air, lOOp 101 
light. 166 
Dimmnre, 170 
Dispensers, restroom, 9 
OispIajTp 114 
Illustrated. 116 
Dock bimipeT. 44 
Dock te\Tler, 44 
DjcLs, 109, 112. 180. 165 
DfRir closers, 129, 110 
Door desEgn. 130-133 
Door iamb, 90 
Dour stop, 131 

DtsMTSi, 24, 41, 107, 117. 127^130. 
148, 192, 133 
acoustic, OlustTated. 6 
automatic, 129 
enlmn^:e, 41 
csterj^iT, 129, 130 
frames lor, 90, 127, 132 
illustrated, 129 
lass, 130 

ardware lur, 130, 111 
illustratccb 169, 190 
Jnu\T:red, 132. 192 
numbering. 132 
pulls on, 129 
re^x^liing, 130 
nibbcF^ 132 
iSlustraEed, 133 
trim for, 132 
wood. 132 

DormitmlFs, electric outlets for, 164 
Do^™spQuts. 57^ 58 
Draining, 176, 160. 184 
□mini. 22, 43, 46. 63, 109, 137-139. 
143. 140. 155. 157, 165. 172, 
173, 177 
illustrated. 169 
storm, S4, 40 
trap, 139 

l>arteries. 103, 106, 125 
lifiistrated. 126 
Drawings* construction. 29 
Drinking fountains, 44. HZ, 116h 
157 
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Drip-fluid cabinets, illusLfated, 13T 
Drip pH^, l^r I'^^r 
illustTaltdn 

Dn' wflll [see Cj'pKutti waJtlKWjd) 
Duttworfc, lOI, 103, m. 137, 170, 
172. 170 

Dust, 19, lOi, 164, 177 


EcciIqI^, 15 
Ecnnnciiii:; aimlx^^ss, 13 
E^j^-cralc IcHJvers, 79 , 168 , 169 
illusiral«l, 102 
EIccLric^ enclosures, 164 , 165 
Ek'ttirlL* Juuid drver, 150 . i&l 
Eileetfic emtieti, 63 , S 7 , 162 , 102 
Illustrated, I OB 
Etectric panel. 162 , 138 
Electric receptacle (iCc Electric out- 
Iptii) 

F.lrc±ric SviftnrLs, capacih' of, 109 . 

161 ■ 

EleLtncal c^piipment imm, 64 , 111 
EJectrk'al muintermnee, 131 

ElectTnwtatjc flltroticni, 120 , 177 

Elevators, S, 28, 46, 77-^, 91, 109. 
lei, 188 

cnntrul roDiii. 80 , 132 , 183 
freight 80 

Inhhy, 162 

sliaft 80 
Etnbo&jfcd tile, 3 
Employee haudbqnk, 32 
Eh^Lehtr, 4, 6 
EntraiiL-c nrpas, 28 , 99 , 128 
EntriincE dnors^ 41 
Epcrtiv resin, 82 , 35 , 86 , 9 l, 93 138 
140 , 192 

Eposy tcmmKJ, illuitritliM], 5 
Equipment retsird. 171 
Emaion, 34 

Esfhaust, smokestack, 173 
E\Kaut.t fan. 119 . I,lr 7 , 138 , 165 . 177 
E^pinsfnn joints^ 152 . Ifll 
Esplfwivc vapm, 63 
Esteriur lighting. IffT 
Exterior mifaces, 08 


Fah^^^a, 113^ 174 
Pad]leie?i eng^neen, 13 


Factor^ (see fndiistry J 
False ceiling, 27 
Faucets. 142, 146, 1S5, 156. I91 
Ijibb-tyTse (k'P Bibb-ty-pc faucet) 
Fences, 44 

Fiber glass, 56. 118. 123, 140. 14U 
J47 

File cabinets. 117 
Filters, air ccmdlEitmingr 22, 172, 

i74p 177 

Fill-lube heating, 178 
Fire aJanrui, 31, 157 
Fire code, 184. 188 _ 

Fire exlinguishert, 95 
Fife prevention, 104, 100 
Fire prolectian. LlO, 127^ 176 
Finit aid ii3om, 182 
Fixtures, 117-119 
for restrooms, 9, 10, 142-14 r, 
153, 157 

^landjinlimtioil dI, 153 


Flag raisings 167 
Flariimabtes, 183 

illiLsIraticd. 184 

Flashuig, 58 
Floodlighls, 167 
Ftoonn 62, 161 
acnlk/wcMxl. 70 
aspliialt tile, 67 
carpel, 2, Ir 2f>, 28, 40, 4^. 
64-66, 7S, 81. 93, 103. 
128. 138. 157. 193 
ectamic llle ( Cpiumic OIp) 
Climating for, 2S 
concrete, 07-69, 138, 192 
illiistratiKl. 189, 11^ 


crniductive^ 63 
cNrffc, 09 

drains, 22. 25. 31 
9 

linoleum^ 71 
rrmdilne, 166 

illiLSi rated, 189, 190 
n^rhlc, 71 
mat, 7 

mosaie tile, 71 
illimtmted, 72 


ppdrrstiil. 63, 74, 1S9 
plaiHc kmJriHtes, 71 
ilhistmledr 73 
plastic tile, 73 
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Floors (CortLh 

T«iilienl. 20, 7S, ^0, JSS, 157 
iEiustra[€d, 139, 190 
rubber tile^ 74 

^tUCLC, 74 

termzzo, 75> 138, 192 
LQiistr^ed, 190 
Hie repla^ment, 02 
truveitine, 78 
Valves, 144 
vinyl, 70, 76 

vixfcvl ewbesJtos^ 8, 25, 76, 80 
illustrated, 77 
wood, 77, 157 
imprci^ted. 70 

Fliiorcscecit ligilts, 163, 1&7^ 188 
iJIuvtrated, IG9 

Fluoit?scent tube L-nisheT, 107^ 187 
Flush tank, 143 
Fiiish Valve, 143, 144^ 156 
[-lusher, 143 

Food pracessing, 88. 93^ 100, 118, 
119, 128, 134, 155. 168 
Fork tnicks, 132, 164 
illustrated, 133 

FormJt.'*, Genera] Electiic s, 63. 92^ 

131 

Funndation,s, 11 
Foyexa, 99 
Freight eWators, 80 
Furtiiture. 28. 83, 112-117, 102, 193 
built-in^ 112 
mo^Ting, 32, 95 


CaTlerv-, scrvl^^e^ 160 

CaivatiLEcd metal 155, 153, 175 

Garages, 170. 180, 1S3 

Cardens, 36 

Genus. 27, 05, 138 

rdass, 49, 121, 122, 130, 132. 147 

Glass bkuik, J22 

Glared Hie, 80, 91, 93 

Grab bars, 141 

CraffiiL, 49, 82, 05, 93^ 101. 112, 
lie. 134, 136, 138, 141. 147, 
183 

Granite for wall snrfac^es, 93 
Crating, 0. 44, 45, 130, 155, 160 
illustrated, 46 
Grid carpet, 6 


Grills. 110. 137. 138^ 192 
Griuding, 10. 22 
Crtiunti e^tTt 34 
Ground fill, 22 
Grounds. 24 
sInpB nb 34 

Crsumds-keeping closet, 41 
Cxinut, 3,31. 07. 71, 08, 91, I3S, 

140 

iUustraled. 75 
Guard (de%'leej. 170 
Guardrail 94, 117, 154 
Gutters, 57 

Cyinnusiums, wull ccveritigs for^ 00 
Gvpsuni sailboard, 89, 91. 103. 142 

[[and clDancrs, 148 
Hand drvefii, electric, 150. 103 
Handrails, 51. 79. 82 
illuitrated, 96 
Hardboard. illustrated, 89 
Hirdwaie. 130, 131 
Ha^nardniu storage, 183 
illu-ituilcd, 184 
HeadiHvard, 116 
Heat (during constmrtitui). 20 
I [pat control 11^. 1^0, 123 
Heating. 100, 127, 174, 177-170 
sieani, Ij^ 
strip. 178 
Hinge?i. 116 
Hoists. 161, 171. 187 
(-[□mrigetieaus ilnyl lur flooring, 70 
Ihwpitah, 26. 65.'00. 100. 107^ U7. 
128, 142. 146, 194 

illustmted, iJ6 

Hot-water mlem. 177 
Hotels. elcctiunJc mum-notificaHon 
3ry^teni.Si for„ 107 
Humiity. 162. 180 
Hydrants, 156 

iL-e-nselting iiyslem, 7 
Idmtificatapn oF mficbafiit'al and 

clectrieal eqiiipment, 165. 171, 
176 

nluTninadou (sec Lighting") ^ 
Impregnated wood for flonra. 70 
InclustTY. 145. 156. 160. 162. 165, 
168 
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effti± of, 11 

[iinovatiniLs, testing, 13 
In^pecfin-n^ Ifii), Ifll, 174 
InspcolDi^, fiill-time, for STirveillaDce 
during cOnstmotinn,, IT 
Insulation, W), 122, 154. ] 53. 165 
Integrated celling, lOO 


janltur d^jscrt Cmtodinl closet) 


Koi,* rabinet, 132 

Key ?i>Trt:cin, 132 
KjL’k plates^ 131 
KStcheioi. 93. 153 


LalHiratcirie^, film-nrocesslnff. lift¬ 
ing for, 167 

Ladders. 57, 156. 161, 173, 134 
133 

kT^es, 1 IT 
L^nai, 45 

Lund^tapltig^ 33-4)3, ] 33 
Latex p:^eit, 3T 
Laundry chutes, 157 
Laundry machine. 116, 137 
Liiundn' rooms, 156 
Uvatnri«, 142, J18, 157 
Lasvn Sprinkler, 31, 34 
LawfLS, 33 
Lav-In ceiling, "BS 
Life expectJiucj' as factor in eco¬ 
nomic analysis^ 14 
Liirht globes, 

Lighting, 27, 83p 35, 87. 93, IIKI, 
102, IIM, 138, 163. 165-169. 
171. 192 
erterinr, 41 
fb;tur4'^, 183, 108 
illustrated, 189^ 196 
Litiofeum, 71 
Lintels, 50 

Litter, 131, 136, 147. 151. 163 
Loading diKk l| hee Docbi) 

Lobbies. 7, 134, 162 
Locker rooms, tOO, 134, 135, 163, 
180. 1S2 
Locked, 119 
illustrated. 151 


LotingeSi, 134, 167, 181, 
Louver-cleaning machine, 169 
Louvered doors, 132, 192 
Louvers: 

egg-^cnite (see Egg-crale louvers) 
exterior, 127, 176 
Luhricatiesn, 160, 171. 172 


Machine shop, 180 
MagncKc board, 181, 182 
Maintainability, rle^nition iif. 1 
Mainlenanee areas, 163 
M^nteiiajice building, 179 
Maintekiance closet. 135 
Maintenance eonsidtont. 5, 13 
Maintenance control center, 180 
Maintnriance facilities, 179-194 
^[ainte^Lance instructirins^ 29 
Maintenance manager. 5. 13, 17 
MaLkitcnunee uffices. 180, 181 
Maintenance operations manual, 30 
Management, 12 
Manholes, 152 

Miinual, niaintenance operations^ 30 
Miuble, 49, 71, 7B. 62. 93 
ilhistratcd, 50 
Masonry^ 50, 94 

\fasonry w afl, ctnnprcs^iun 49 
Mfliitic application^ S, 20 
Matting, 45, 46 

Mechanicnl equipnnent, inaintenance 
«f, 169-174 

Mechanical equipment room, 132, 
155, IBfl. 171 
MecfLanical Bimr mats^ 7 
Mental iiHBtutinn.^ maintenance 
fadlitfcs in. 136. ISO 
Micarta, WesUnghcrliiF^s, 63, 92. 131 
Micnofiltn record of ccinstructlon 
drawings, 29 
Mirrors. 147 
jllustrated. 150 
Model sculc, 1R9 
Mi'idcstv strips In restrooms, 142 
Mnldlng, 162 
Mop hanger, 192 
^ topping nrutflt, inustralcd, 190 
Mosaic ^]1e^ 71 
lElustrated. 72 


IndttK 2 ^ 


Moviog equipcaent, Furniture, &nd 
supplies, 32 

specialized equipment for, 32 
Muwtrt, 35, 37 
Mowing stHpp 35 
Muilions, 130 
Muriatic acid, 25 
^fusic 102 

National Electric Code, 154 
National Environmental Halant.’iug 
Bureau (NEBB), 31 
National Sanitation Foundation, 
XEBB (Natitiiial ElQvirQnmenttd 
Balancing Bureau), 31 
Noise in central vending T 00111 + mlnh 
mizing, 112 

Nursing home^s 36, 107+ 117, 164 


Odor control, 65, 134, 137, 136, 143, 
152, 163, 174 
Oifice equipment, 162 
Office lamlscaping, B4, 119, 137 
Offices, 163. 160, IBS 
OpemtiTig ^nite^ 47, 1B4 
OTgftnizntion chart, IBI 

Paint, 97, 91, 93,103. 13B, 140. 15« 
193 

illustrated, 2, 190 
Painting. 50, 68, 64, 89, 9T» lOE 
116. 133. 137, 154, IflO, 161. 
169. 173, 176 
PaneliiLg, 68 

Panels, actsss (sptf Access panck) 
Parapet, 60 
Parking, 39, 155 
Parriuet flcK^nJ^ 77 
Partitions, 94, 96, 121, 143. 146. 
159, J63 

restroom, 9, 10, 142 
Parts stock, Itl 
Paving. 24, 35. 38-41 
Pea giavcl. 41. 45 
Pedestal floor, 63. 74. 159 
Pegboard. itlustroted, 169 
Personnel carrier, 164, 163* 166 
Pest CdfitroL 148, 161 


Fhamiaceuticals, 88 
Pilaster, 93 
Pilferage, 133 
Pth^t planf^ 162 
Pipe sleeve, 157 
Pipe supports, 156 
Piping, 34. 101, 103. 1(M 123. 139, 
143, 152. 157, 161. 104. 170, 
172 

Pilcli pocket, 59 
Pivoting windows, 12U 
Plau'i (construction drawings), 29 
Pjanl (5ee Indostri ) 
rlantini^, 24, 36, ios. 1S3. 185 
Plaster, 83, 90. im 
Plastic laminate. 63, 71, 78 79. 69. 
92. 93. 114, 131, 140 
illustrated, 115 
Plastic tile, 73 
Plastic window panes^ 1^ 
Plnml]ing, 118. 152, 188, 191 
Plumbing chases, 153 
Poh ester, NO 
ibustnited. 146 
P^jrcelain enamel, 90, 169 
illnstratcd, 90 
|\HtetSt 93 
Power plant, 179 
PcKwer sweeper, 386 
Prefaimeated walls. 94 
Pmsccupancy cleaning, 3 9 
Pressure deauing^ 172, 166 
Preventive msinteTianec, 14 
Prcductiuti area, 156 
Proximity ftnsHrr, 143 
Public flildreis system, 162 
Public scFn-poib ( see Schook) 
Pumps, 157* 173 
Push plates. 131 

yuarry tile, 68 
yuiekbnmi'r syiiteni. 106 


HackR, stcrage. 136 
Badiant healingp 178 
Radiator cover, 119 
Hndio-localiun system, 182 
FUdltn^, 161 
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Kamps, 41, 43, ^3 
illiiiiljatc^ 40 

Receptors, 139, 172, IS6, l&g 
illxif^tntecl, 189^ 191 
H4 x 3 fa^iel on flajiJiiyilTle rnaterials, 

im 

arca.^, L8o 
Re'Rector (liglit), 160 
HL■fNg^Tati^5lll^ llH 
HeEamping, Ifil. 165 
Rc.'novatism,. 20 
Bepskfr areas, 18^ 

Research focillLv, 162, ISO 
RLsilient floor (see FIwts, reslficnt) 
Rataiirants, lightm|; for,. 167 
Restrooriis, 9, 98. 112, 127, 134r^l52, 
J55, 161, m\ 182. im 
efjxiipmenl for. 147-152 
fljiturev for (see Fiirriires. for r^-nt- 

nipins) 

floors ill, 138 
layout of^ 115 
pi^tions, 0, 10. 142 
stalLi. 138. 140. 141 
surfaei^ In, 13^142 
walls in. 140 
Retaining walls, 34 
Rrvolv'ing doors^ 7^ 130 
Roof h^md, 54 
Roof d/ftins, 25, 31, 5? 

RooF hatches, 1A8 
Rooft, 53-60 

Rooni-nntiflcation sy-stfrin, eletirtmic 
107 

Rubber die, 74 
Runners. 47 


Safety }kaiiirils, 164. 1T2 
Safety jhowrrv 155 
Safely valves, boiler, 173 
Sand flnish. 103 
Santlhfasting. 25 
Sanitary' napkin dispenser, 147 
Sanitation, 134, 137 
Scaffolding. 187 
ScbcKib, J07p 138, 178, 180 
Sentchgard. 113 
Serectu, 11B 

Sembbers ^ jfif Auttnnade smil> 
bers) 


Sealant, gla^. 124 
Seat cov'ers, toilet, 144 
Seating! locker-rocFEn, 152 
Seoarity. 108. 112, 119, 122. 107, 
183 

Security office, central, 112 
SeF\'ice area, 163 
Ssiry'k'e gallery, 160 
St'w'er giBS^ 139 
Shades, 125 
Shaft pit, HO 
Sheet nietal, 178 
Shelving^ 1^, 191 
illustrated. 189, 190 
Shnekn TnechanJcaJ, 165, 166 
Shopi, maintenance, 180 
ShowoT oirtaina, 146 
ShoyvcT dnoTs, 146 
Shower beads 136 
Shower paititionfi^ 140 
Showerjs, 98. 135. 146, 148, 15S, 182 
Shnibs, 2^4. 37 
Sidcw'olk!;, 35 
Siding, illiuitraled, 51, 52 
Signs. 27, 35, 51, 93. 147. 165^ 171 
Siphon breaker, 148. 156. 191 
Skylights. 104 
Slate, 81 

Slipping, preventing. 67, 69, 172 
Smoke detector. 31 
Smokestack, 173 

Snii>lcing, damage cau^^ed bv, 114, 

174 

Smoking regulalioiis, 107 
Snow medting, '40 
Soap. hand. 148 
Soap dispenicr, 148 
iunfitnited, 149 
Soli compaction, 23, 24 
Soil entrapment, 44 
Solnbou tank, 10. 169. 186, 19i 
Sound control, il9, 127 
Specifications. coTwtnaction, 19 
Spla&b area^ 4 L 
Splash blocks 57 
Sponge mat, 47 

Sports orenaai, restrooni facilities im 
135 

Spray cleaning, 136, 

Sprinkler systems. 31,. 41, 155, 156 
stopped for. 157 
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Stainless steel, 78^ 82, 118, 

1^4, 130. 137, 147. 151. 173. 
175, iRi, lea 
ilJastrutecl, 140 

Stains. 31, 63. 134. 138, 143. 174 
Stair landings, 6. 46. 83. 163, 

188 

Suir nosings, 51 
Stair Irnadii, SO, 81. 8^ 

Stoir^j, 80-83, 183 
outside. So 

StaiTwelts, 28, 98^ 160 
Standardization: 

[]f maintenance ptanning:, IS 
uf plumbing fixtures, 153 
Steam, 109. 172 

Steam cleaning. 16, 155, 161, 172., 
185 

Steam heating. 177 
Steam piping, 157 
Steam tmpn 177 

Stiles tin lyumiinmi doors^ side, 132 
Stone. 49, 74, 81, 89, 03 
illui^trated. 50 

Stomge areas. 10. 106, 128> 162, 
163. 171, 170. 183, 184 
Storage cabinets, 186 
Storage rachs, 1S5 
Storm drains, 24, 40 
Strainers, 15G. 172 
Strip heating, 17S 
Stn?ctijraJ design, 159-lBl 
Sump pan, 175 
Sun serenn, 126 
Superelean tooma ( white rooms 
47, 194 

Supervisors, maintenantt, 181. 182 
SitEpended ceiling, 98 
Switched ^ 

elft-lTit, 138, 154, 167 
panel. L64 


Tables, Collapsible, 115 
illostrattkl. 5 
Tack^^ mats. 47 

TelnphonR ecpiipment room. 132, 
188 

Telephones, 101, 112, 162 
Termite control, 33 
Terracing, 34 


TermTzo. 22, 24, 25, 83, 75. 80, 128, 
1,38. 145 
iiluslrated. 140 

Testing and balandiig of air und 
hj-dnonics sviifems. 31 
ThcntET^. lighting fnr, 187 
ThrcmiiwtaLt, 175. 176 
Thresholds. 128, 138 
Tile, glazed. 88, &l 03 
(Sff tdn* Ciramic Klc) 

Tirne .standards. 30 
TiriicL4tK:ks. 117, 182 
Timi?d flusiiera, 143 
Tissue dispensers, 141 
Toilet mams (see HRstrooras) 

TndcFt stalk (seo Beslmonis, stalls) 
Toiletf i J^ee Water closet) 

Tool lioMer^ Illiistniteil. 189 
Tods, 171 
Topsoil, 22 

Towd dispensers, 147+ 149, 151 
illustrated, 150 
Trade shops, 186 
Trailer parkingn 30 
Training aneasr 10- 181 
Transformer vaults, 132 
TrunsformerS, 119, 164 
Trattsportatinn teimmaJs. resitoom 
facilities in. 135, 142 
Trap Dmiiu, trap) 

Traviroii* mds, 125 
Travertine, 75 
Trees. 24.35, 37 
Troweling. 20 
Tnide dne^ 43 
Trucks. 132, 133, 164 
Tube crusher, 167, JffT 
Tubs. 141. 146, 148 
Tunnels, 160 
Tnrf suitt-titule, 35 


Unions, pipe, 156 

Unis'ermt^' niaintenance facility, 186 
Urirtak. 10, 22, 143, 155 
illustrated, 144 
screens for, J43 
illustratiid, 144 
Utilitv oullels, 174 
Utility sinks, 146. 172. 188. 101 
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UtiHly iimks {Ccmi, )i 
niustriLtcd, 199, 100 
{See iiho RccoplEiffi} 


^’■acuum (msichine), 186. 137^ 191, 
193, l^U 

illustriitetl, 139, 190 
Vacuum droning, 161, 17^ 
Valences, 11. 120 
^'a]ve boxes, 35 

^-^alvcis, 24. 35, 144, 152. 153, ISS, 

136, 15B, 170, 172, 175, 177 
S^andalLiiii, S5, 57, 101, 112. 116. 

119. 121, 133, 134, 136, 141, 
143, 147. 160, Ifll, 1H3, 166. 
167 

Vaiilbi, electric. 165 
Vehicles. 94, 117, 122. 132, 164, 
l^, 133 
illiUEtfatcd, L33 

Vending inocliim^, 111^ llT, 118 
Venetian blinds. 11, 124 
Venhlaffcm, 0, lOO, 119. 122, 126^ 

137. 164, 174. 180. 192 
V'em^in (jci.' Fest control J 
Vestibules, 7. 128 
Vibradon, 1^^ 166 

Vinyl osKpttos (jer flooK, ^inyl 
asbestos) 

Vinj-l floor (w Floors, vinyl) 

Vinyl wall covering, 83, 84 


Wage rates, 14 

WaWys, 7, 24. 36. 39. 45, 112 

jllustratcrl, 37 
Wni] lianglngs. 37 
Wall washing tnac:hinL% 94 
WaUljoaid, 69, 91. 103 
Wallpaper, B5 

Walls, 24. 6eU03. U2. 117, 136. 140. 
152. 157, 161. 166, 176, 192, 
193 



werings for^ 82. 84-H7^ 93 
illustrated. 2 ^ 

design for, 
illustT^cJ^IiO 


Washbasin, circuJaj. 136. 145 
ibu^trated^ 146 
Washing machines^ 10 
w-ail. 94 

Washrooms (see RestrcKinis) 
Wa^tc chute. 137 
Waste compacti^r. ]83 
Waste CiVnCainrC^t, 41 
iUustrated. 190 

Waste disposal 41, 43, 109. 167 
illustrated, 110 

W,iste receptacle, 78, 79, 83, 110. 
143. 147, 151 
illustrated. 106. 148. 150 
Waste removal,, 19. 30. Ill 
Water clusirt, 143—145. 135 
Water duset seat, 144, 145 
self-raising. illtLStratfci 145 
Water cooler, 117 
Water fountain. 157 
Water main, 1^ 

Water outlets^ 109. 173 
Water-ssofteuing equipment. 157 
W'ateipmofinga 164 
Wielding. 101 
Wet clpujiing. 26 
Wet vacuums (vee Vacuum) 
Wlicelchair ramps, 41, 4[1 
Wheek’hajTs, 141 
illustratEfd, 96 
Wheels. 117 
While room, 47^ 194 
Window deaneT, automatic. 124 
illustrated^ 125 
Window ledge, 122 
illiuitTatETrl^ 123 

Windows. 10. 90, 119-127, 176 

pivutEog, 130 
v^-ashing^ 120. 127 
Windowsills, 119 
Wiring, 106, 118. 182, 192 
W’iring racewayH lOl 
Wood floofingr 77^ 157 
impregnated, 70 
W'rHwl paneling. 88 
Work tabltsi, 186 
Wrij^t, Frank Lloyd, 121 
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